Dry Falls in the Grand Coulee of Washington (See page 8). 
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In the ‘Ready Rooms’’ of aircraft 
carriers, in flight quarters at aviation 
land bases, in classrooms for main- 
tenance instruction courses, projection 
instruments are performing vital serv- 
ices in the war of today. 


Of the various types of Spencer pro- 
jectors suitable for these tasks, the 
VA Delineascope has been especially 
useful since it is capable of projecting 
slides or opaque material, such as 


photographs, charts, maps or draw- 
ings. 
Optical instruments are so vital to war, production 
for war and public health that the nation’s emergency 


needs absorb practically all of Spencer's greatly in- 
creased production. 


* * * 
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The Importance of Insects in War Times 


C. L. METCALF* 


University of Illinois 


With this issue we are introducing a series 
of six timely articles on the “Importance of 
Insects in War Times” of which this is the 
first installment. These articles are of par- 
ticular interest in high school biology as well 
as to teachers of zoology and entomology in 
college. The complete series is written by 
Professor C. L. Metcalf, head of the depart- 
ment of entomology of the University of Illi- 
nois, a recognized national authority in his 
field. He is well known as a co-author on “De- 
structive and Useful Insects.” —Editor. 

LL who have studied the matter carefully 

recognize that insects are mankind’s 
greatest enemies, even in peace times. In the 
stressful times of war the insects become 
vastly more important and grave competitors 
for our very existence on earth. 

Unfortunately there is a very widespread 
lack of adequate information and apprecia- 
tion of the tremendous conflict that these 
tiny, inconspicuous, quiet and insidious, six- 
legged pests are continuously waging against 
us; and also of the many efficient methods 
that have been discovered and perfected by 
entomologists, by which the damage may be 
prevented or greatly reduced. Too often bi- 
ology is defined, and thought to consist of 
only zoology and botany; sometimes physi- 
ology and bacteriology are also mentioned, 
but rarely is entomology given proper em- 
phasis. For example, it is incredible and in- 
excusable that the medical and premedical 
curricula of most colleges and universities 
do not include courses in medical entomology 
and insect control, although a number of 
hours of zoology are generally required. I 
think this is due to the fact that those who 
have established the premedical curricula 
have assumed that the study of insects would 


* Professor C. L. Metcalf is head of the department 
of entomology of the University of Illinois. 
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be covered in zoology courses and have not 
realized that in most of the leading American 
universities entomology is a separate depart- 
ment from zoology; and so the premedical 
students get no adequate training concerning 
the most important group of animals there is 
— the insects. Although some zoologists at- 
tempt to cover the subject of entomology in 
their general zoology courses, the science of 
entomology is so vast and intricate that only 
a student who has specialized in it and de- 
voted years to the study of insects and the 
enormous volume of literature dealing with 
them, can be competent to teach the subject. 


ANY high school graduates apparently do 

not know what entomology is. Teachers 
of biology and general science should real- 
ize that entomology, the study of the largest 
and most destructive group of animals on 
earth—the Class Hexapoda including three 
times as many species and at least a half- 
million times as many individuals as there 
are of all other terrestrial animals com- 
bined—has come to be a science as distinct 
from zoology as bacteriology is from botany, 
and the most important biological science 
from the economic standpoint. Biology 
teachers should also appreciate that every im- 
portant principle can be adequately and em- 
phatically illustrated from the lives of insects. 
Phases of insect control are often discussed 
in courses in horticulture, agronomy and an- 
imal pathology; but, again, it should be 
realized that the subject is so complicated 
and important that only one who devotes his 
entire lifetime to entomology will be able to 
present the subject in an up-to-date and effi- 
cient manner. 


N discussing insect-borne diseases, such as 

bubonic plague, many writers refer to rats 
as the carriers but say nothing about fleas, 
without which plague would rarely attack 
man and would really be an asset to man in 
killing the pestiferous rats. And, in discussing 
malaria, writers often emphasize the impor- 
tance of quinine and other preventive or 
remedial medicines, but say nothing about 
the destruction of the mosquito carriers, which 
is a much safer, more effective and perma- 
nent method of control. 

In at least five of our war-time efforts the 
insects are probably the greatest obstacles to 
our success. As a group, insects eat everything 
of an organic mature: all living plants, all 
living animals, and all products derived from 
plants or animals. 

First, in connection with the program. for 
increased food production. A vast army of 
insects demand as food the very things which 
we must have for nutrition: our grains, fruits, 
vegetables, nuts, meats, cheese, candies, even 
tobacco and drugs of nearly every kind. Any- 
one who has ever tried to grow field crops, 
vegetables or fruits knows that constant fight- 
ing is required to prevent insects from de- 
stroying the crops. The greater the concentra- 
tion and the larger the acreage of crops, the 
better is the opportunity for the growing and 
increase in numbers of insects, and the greater 
their damage is certain to be, unless we are 
more alert to control and prevent their de- 
vastation than ever before. If, as seems cer- 
tain, increased food production will be a vital 
factor in winning the war, then redoubled 
efforts on the part of all crop producers and 
greater vigilance than ever before to antici- 
pate and prevent insect outbreaks, make the 
work of trained entomologists a “critical oc- 
cupation.” If insects are effectively con- 
trolled, a greater increase in production will 
probably result than from any other single 
effort. Victory gardens and other efforts to 
increase production are likely to be only 
disappointing, wasteful exertions, unless as 
much emphasis and as careful attention are 
given to controlling the negative factors of 
production—insects and plant diseases—as to 
the better understood positive factors, such 
as selection of the best varieties, proper plant- 
ing, fertilizing and cultivating. Since ento- 


mologists have discovered and developed 
effective control measures for practically 
every known pest, a very important war effort 
at the present time is to have men in the 
military service adequately trained in ento- 
mology and to get the most up-to-date in- 
formation about insects to our armed forces, 
to men on the farm fronts, to those in food- 
processing factories and storage plants, and 
to housekeepers and others engaged in feed- 
ing and housing both our martial forces and 
civilians. 

HE second war effort to which insects 

stand opposed with tremendous power is 
the production of essential plant fibres, wool 
and hides; and the health, efficiency and 
productive capacity of all domestic animals, 
whether grown as a source of meat and eggs, 
as a source of leather and wool, or as beasts 
of burden. 

Thirdly, we must not only produce, we must 
also protect all kinds of stored foods and 
feeds; fibers; the structural timbers of wood- 
en buildings; tool- and implement-handles, 
wood for gun stocks and other war materiel ; 
paper stocks and records; and all other kinds 
of organic stored supplies. Protecting har- 
vested, stored and processed materials is as 
essential as adequate production and their 
greatest hazard is insects’ attacks. 

Fourthly, and most important of all, is the 
protection of our military and civilian person- 
nel from annoyance, reduction of efficiency, 
illness and death that results from the di- 
versified and devastating attacks of thousands 
of kinds of insects, mites and ticks and the 
deadly diseases they disseminate. An enor- 
mous horde of these pests insists upon having 
the fresh warm blood of man, of our domes- 
tic animals or of fowls, as their only accepta- 
ble food. It is the securing of food that results 
in most of the two or three billion dollars 
worth of damage that the bugs cause every 
year in the United States, alone. The annoy- 
ance that our troops in encampments and on 
army maneuvers have already suffered on this 
continent from mosquitoes, chiggers, bed 
bugs, fleas, lice, ants and cockroaches is im- 
portant, but slight, compared to the suffering 
they will be subjected to in tropical and sub- 
tropical Africa, in the Pacific islands, Aus- 
tralia, China, India and Malay. 
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N the fifth place, we must safeguard Amer- 

ica, the Beautiful, from grave menaces to 
our future welfare by the introduction of 
new pests which have not previously gained 
a foothold on this continent. Other parts of 
the world are teeming with many serious in- 
sects of crops, pests of man and animals, and 
disease-carrying insects which we have never 
yet had to fight. Our Federal Bureau of En- 
tomology and Plant Quarantine is constantly 
on the alert to intercept such pests in all 
kinds of foreign shipments. In one seven-year 
period over 3,100 such infested shipments, 
containing over 400 different kinds of insect 
pests, were intercepted and destroyed at our 
ports of entry. Efficient as this service has 
been since 1914, at present it is likely to be 
greatly hampered by the shortage of trained 
inspectors, due to the draft; by the increased 
importation of products and air- and water- 
traffic with other continents; by the fact that 
the arrival time of freight vessels cannot now 
be announced so that inspectors may be on 
hand when the ships dock; by disabled for- 
eign vessels coming to our ports, often laden 
with products that in normal times are pro- 
hibited entry to this country because of the 
new insect pests they are likely to contain; 
and by the practice of bringing garbage from 
ships into ports and dumping it there, so as 
not to give enemy submarines a clue as to 
the location of the ships. 


A sixth phase of the importance of insects 
in war times is the grave threat of ento- 
mological or biological warfare; that is, the 
intentional spread by our enemies of destruc- 
tive insect vectors of human- animal- and 
crop-diseases. The Japanese have already at- 
tempted to start epidemics of bubonic plague 
at several places in China. They apparently 
did not achieve much success because, from 
lack of entomological appreciation, they 
merely scattered the bacilli of plague about 
on food particles, instead of scattering living, 
active, infected flea carriers of the plague. 
As the allies have warned the Axis, if they 
use poison gas we shall retaliate with the 
same weapons, so it seems to me we should 
provide men well trained in medical and 
veterinary entomology and the technique of 
rearing and handling living insects, not only 
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as a defense against entomological warfare, 
but also as a possible offensive use of this 
terrible but incomparable method of destroy- 
ing our enemies The possibilities of such 
warfare are extremely potent. By distributing 
crop pests, especially ones not present in our 
enemies’ territories, far and wide from low- 
flying airplanes, upon their growing crops, 
it would be possible to destroy a large part 
of their food supplies—not only the crops 
growing at that time, but also plantings of 
successive years. Pests of stored foods and 
other stored products could be showered over 
cities, food depots, etc., in mild weather with 
almost certain assurance of devastation. Most 
effective of all would be the purposeful 
spreading of infected insect carriers of highly 
fatal human diseases. Terrible as is the 
thought of such action, if we must kill our 
enemies to restore peace to the world, I do 
not see that it is any more sinful to kill them 
with diseases than with bombs or bullets. Such 
warfare would be like scattering bombs that 
would not only kill at the time, but would 
live, spread and multiply a thousand-fold or 
more in succeeding years. There is certainly 
no other method of warfare that would en- 
able us to destroy so many of our enemies, 
with danger to so few of our own men. The 
release of a few hundred thousand human 
lice or “cooties” infected with the germs of 
tyhus fever, among enemy troops, might well 
wipe out 75 or 80 per cent of them in a few 
months’ time. Rats infested with fleas and 
infected with bubonic plague could be re- 
leased in a besieged fortress, city or island 
and would probably provide a conflagration 
of disease and death vastly more devastating 
than any raid of bombing planes, landing of 
parachute troops, bombardment with long- 
range guns, or even the use of poison gases. 
The release of some infected yellow-fever 
mosquitoes in areas where that disease has 
never prevailed, although the mosquito vec- 
tors are established there, as in the Oriental 
islands occupied by our enemies and in 
Japan, would almost certainly start epidemics 
of most far-reaching importance to the allies. 
Naturally we would not consider the use of 
this terrible method of warfare, if our enemies 
had not already shown that they have no 
(Continued on Page Twenty-nine) 
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Editorial and News 


If this war has done nothing else to our 
educational system, it has emphasized the 
importance of physics in the curriculum. 
There is a pressing need for men who under- 
| stand even the elementary principles of ‘phys- 
8 ics and there are few such men available. The 
army needs them, the mechanics of modern 
war is based on the principles of physics. 
Industry also needs them. 

And just why are trained men in the field 
of physics so scarce? To answer that question 
we must know why so few have taken physics 
in the high school, the place where training 
in this area should begin. Now that the war 
training program is upon us we can see what 
everyone should have seen all the time, that 
it is the teaching of physics in terms of 
definite, practical, and challenging objectives 
that counts. The requirements of war training, 
as now being met in the schools, effectively 
demonstrate this point. We trust it is driven 
home so that authors and publishers, cur- 
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riculum workers and teachers will make the 
future physics course have more point and 
meaning in terms of student and adult life 
needs and be planned in terms of common 
experiences of the learner. Then physics en- 
rollment will show the increase it deserves. 
But the chemsitry and biology teacher must 
not lose sight of the important work they 
perform. People trained in these areas are 
also needed now as well as in the time of 
peace to follow. At present the work of the 
chemist is not so evident from the demands 
that come back from the front. But they are 
vital to the production front which is tre- 
mendously essential to the successful prose- 
cution of the war. And after the war the 
demand of industry will be even greater in 
this field. 

The important point to remember, how- 
ever, in regard to science in the curriculum 
on all levels, is that it must be functional. 
Then it will grow in its usefulness in our edu- 
cational system. 


AMERICAN COUNCIL 
TO MEET IN INDIANAPOLIS 


A three day meeting of the American Coun- 
cil of Science Teachers is now being planned 
June 25-29, to be held in Indianapolis, Indi- 
ana, in conjunction with the meeting of the 
National Education Association. This has 
. been announced by Dr. Philip Johnson of 
i Cornell University, president of the associa- 
: tion. As now planned there will be sectional 
meetings for elementary science, the biolog- 
ical sciences and the physical sciences in 
B addition to a regular general meeting. Lead- 
ers in the various fields of science will be 
invited to participate on the program. Science 
teachers should plan now to attend. 


March Meeting Cancelled 
The American Council will not be able to 
carry out its plans for a joint meeting with 
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the N. A. R. S. T. on March Ist because of 
the cancelling of the St. Louis Convention 
of the American Association of School Ad- 
ministrators and all allied organizations 
scheduled for that date. This change is an- 
nounced by Norman R. D. Jones, vice-presi- 
dent of north central area and convention 
chairman for the American Council. 


OUR FRONTISPIECE 


For our frontispiece we are indebted to 
S. A. Chester of Bloomington High School, 
Bloomington, Illinois. The picture is of Dry 
Falls in Grand Coulee of Washington. Dur- 
ing the last glacial epoch a torrent of water 
eight to ten times the volume of the Missis- 
sippi fell over this great cataract. Note the 
several layers of the lava plateau, indicating 
several periods of volcanic activity. 
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Suggested Emphasis in the Physical Science 


RAY C. SOLIDAY* 


Chemical Warfare Service 


HIS is a particularly pleasant experience 
to me for two reasons; first, because it 
permits the renewal of friendships, many of 
which have originated in these conferences, 
and secondly because this is the first time 
I have been able to offer advice to science 
teachers without being subject to questioning 
about my own success in such procedures. 

It must be emphasized that what I say here 
today can be considered only as my own 
personal opinions, without approval or con- 
sent of the War Department. No one else 
knows what I am going to say or has ap- 
proved a manuscript. 

These suggestions are offered for your 
considerations with full knowledge that they 
will not all be applicable to your local situa- 
tions, and that many of you are already 
doing the things which I propose. 

First, I offer three rather general sugges- 
tions. One, be assured that your job in your 
particular community is more important than 
any other contribution you might be making 
in some other capacity, in the armed services 
or otherwist. I personally believe this is true 
in nearly every case. Your sincere realization 
of htat fact, and your earnest effort to make 
that statement true, is of tremendous im- 
portance. 


HE second general suggestion is that you 
do everything. you possibly can to make 
the physical sciences more valuable in their 
actual service to the local community. Tie 
your teaching and outside activities as closely 
as possible to the local interests and activities 
of the community. Use your science teaching 
as a contribution to the success of such com- 
munity enterprises as the production and 
storage of food, rubber conservation, salvage 
programs for scrap metal, tin, etc., thus stim- 
ulating interest of your students in these com- 
* Captain, Chemical Warfare Service, United States, 
and former president of the Illinois Association of 
Chemistry Teachers. The speech here given was presented 


at a luncheon meeting of the association at Urbana, 
Illinois, November 6, 1942. 
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munity problems and at the same time 
teaching science. 

Third, refuse to be limited by subject 
material barriers. Teach the facts and ideas 
which you consider most valuable, regardless 
of your particular subject assignment. This 
is not exactly a radical recommendation. 
There has been a considerable tendency in 
this direction for several years. In this connec- 
tion I think particularly of the possibilities 
and desireabilities of teaching practical 
mathematics in physics and chemistry 
courses. I think of teaching health in chem- 
istry and general sciences. I think of teaching 
aeronautics and meteorology in physics. I 
think of developing ability in expression in 
all of the science courses. 


OW for some more specific suggestions: 
First, put all the emphasis you can upon 
the geographical aspects of your science. This 
is simple in chemistry. Emphasize the geog- 
raphy of raw chemical resources and of the 
distribution of chemical products. Use maps 
as much as you can. There seems to me to be 
no reason whatever why history and Latin 
teachers should have their rooms plastered 
with maps and the science teachers seldom if 
ever use maps. Encourage your students to 
collect maps, particularly to show trade 
routes of importance in the mining, refining 
and use of these chemical materials. Give 
particular emphasis to the geography of 
chemical materials in Alaska, Russia, and 
China, as related to world trade and espe- 
cially to your own community. 
OR those of you teaching physics and gen- 
eral science, give serious consideration to 
the possibility of developing, as a real com- 
munity service, a weather forecasting project 
in your school. either as a classroom activity 
or a club project. If an organized project of 
this type does not seem feasible, give em- 
phasis to the most successful methods of fore- 
casting the weather in individual homes thru 
use of comparatively inexpensive and simple 
(Continued on Page Thirty-six) 
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The Determination of the Vitamins 
I. Microbiological Method 


J. B. SHIELDS 


University of Illinois 


The most recent microbiological methods in 
vitamin determination are here presented by 
Professor Shields. In succeeding issues he will 
deal with chemical and biological methods of 
determination. —Editor. 

ERTAIN branches of science become pop- 

ular subjects for investigators when some 
discovery opens a fresh field. It may result 
in a completely new branch of science such 
as bacteriology following Pasteur’s discover- 
ies. Again, it may be a new tool of research 
that provides the impetus. Examples of this 
are the microscope, microbalances, X-ray, and 
at present, the cyclotron. 

Vitamin investigations have been limited 
in scope because of inadequate methods of 
analysis. As a little boy said, “If you don’t 
know what you had. how do you know where 
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it went.” That statement becomes more per- 
tinent when one realizes how important it is 
to trace accurately the behavior of vitamins 
in the body. Such seemingly simple but im- 
portant investigations as measuring human 
requirements are only approximations with- 
out an accurate method of analysis. It might 
be well to add that even with a good method, 
it is still a very difficult matter to determine 
the human requirements for any vitamin. 
There are tables available but they are 
opinions of experts based on the best in- 
formation available and will certainly be 
revised as more accurate data are obtained. 


NALYTICAL methods may be a _ prosaic 
topic to discuss but their importance is 
keenly appreciated by the investigator who 
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has tried to increase our fund of knowledge 
with poor methods. Several years ago, one 
prominent scientist stated that there was more 
work being done, on vitamin C than on all 
the other vitamins put together. The reason 
for this was that there was a fairly reliable 
chemical method for this vitamin. 

At the present time there are three differ- 
ent methods used for vitamin determinations. 
The oldest is that of the animal assay in 
which growth or some other criterion is used. 
A diet containing all the nutrients except the 
one in question is prepared and the behavior 
of a group of animals on this diet supple- 
mented with some of the unknown material 
is compared with that of a similar group of 
animals eating the same diet supplemented 
with a known amount of the pure vitamin. 
This method is slow, expensive, and requires 
very rigid control to be accurate. The second 
method is that of chemical analysis and de- 
pends on a chemical or physical property 
of the material which enables us to distin- 
guish it from other materials. The property 
of fluorescing when a solution is placed in 
a beam of light from a mercury lamp is an 
example. We now have pure crystalline vita- 
mins and the increased chemical knowledge 
of their properties has been a foundation 
stone for the development of methods of an- 
alysis. The third method is the subject of this 
discussion and is generally called the micro- 
biological method. 


HE name “microbiological” really explains 
the basis of the method. Microorganisms 
are used instead of animals. A media is pre- 
pared containing all known food factors 
needed by the microorganism except the vita- 
min to be determined. After a definite length 
of time their rate of growth is determined 
and compared with that of a standard curve. 
Sounds simple, doesn’t it? The advantages 
are obvious. Here you have millions of or- 
ganisms instead of a dozen rats. Thus the 
individual variation is ruled out. It is a great 
time saver, too. Rat growth takes 3 to 6 weeks, 
the microorganisms require 72 hours. 

It might be best to describe the procedure 
for one of the vitamins as an illustration of 
the way the method works. Suppose we use 
lactobacillus casei as the organism for the de- 
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termination of riboflavin by the method of 
Snell and Strong. 

The media is prepared to furnish all known 
factors needed by the organisms except ribo- 
flavin. Since these factors are not accurately 
known, certain natural materials containing 
many things are used. Some whole autolyzed 
yeast has the vitamin removed by treatment 
with basic lead acetate in alkaline solution. 
Peptone is the source of protein. It is dis- 
solved in an alkaline solution and placed in 
direct sunlight for a day or two. Since ribo- 
flavin is easily destroyed by light, this pro- 
cedure is necessary if peptone is to be used 
as a source of protein. Glucose is used as a 
source of food energy and sodium acetate 
is added to buffer the lactic acid produced 
and maintain the correct acidity for bacterial 
growth. Small quantities of other inorganic 
salts and amino acid cystine complete the 
mixture. The riboflavin is added to this me- 
dium lactobacillus casei will grow and pro- 
duce lactic acid. The amount of growth 
depends on the amount of riboflavin added 
until a certain level is reached. This is ap- 
proximately 0.25 mg. (microgram). One mg. 
is one-thousandth of a milligram or one- 
millionth of a gram. That illustrates the ex- 
tremely small quantities that are being de- 
termined. 


HE sample is prepared by grinding with 
sand or homogenizing in some instrument 
such as a Waring blender. Plant material must 
have a cell wall ruptured. It ‘is extracted by 
heating on a steam bath or in an autoclave 
at 15 lbs. pressure for 15-20 minutes. The 
extract is filtered and the filtrate diluted 
so that 1 ml. contains approximately .05 mg. 
of riboflavin. Aha! You think we must know 
our answer before we seek it. You are right. 
The approximate strength of the extract must 
be known in order to fit the curve. 

The extract and media are now adjusted to 
an acidity of pH 6.6-6.8 and are ready to 
set up. Five ml. of media is measured into 
each test tube. Sixteen tubes are used as 
standards. Exact quantities of riboflavin are 
added to each ranging from 0 to .5 mg. Each 
sample requires 10 tubes. Duplicate tubes 
have 1, 2, 3. 4 and 5 ml. of extract added 


(Continued on Page Forty-two) 
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Synthetic Rubber 


CHARLES C. PRICE 


University of Illinois 


INCE December 7, 1941, it is hardly neces- 
sary to point out the vital role rubber 
plays in our modern civilization. The fact 
that we were using nearly half a million tons 
of rubber a year during the 1930’s is perhaps 
sufficient indication. It seems to me that the 
possibility of disrupting both our civilian and 
military economy by depriving us of this 
vital strategic material was perhaps an im- 
portant factor in the Japanese decision to at- 
tack the United States and Great Britain. If 
so, it must be a bitter blow for the Japs to 
learn that we will be making synthetic rub- 
ber at the rate of a million tons a year by 
1944. This colossal new industry will thus 
supply us with synthetic rubber at more than 
double the rate we used the natural product 
before the war. Production at this level will 
represent a thousand fold increase in the 
short span of five years. 

In order to more clearly depict the overall 
problem of synthetic rubber substitutes, a 
brief consideration of a few significant facts 
concerning natural rubber may be helpful. 


N the first place, it is a matter of interest 

that we were dependent on the Far East for 
the major portion of our rubber since the 
rubber tree, hevea brasiliensis, is a native of 
Brazil and the wild jungle trees were the prin- 
cipal, although not the only, source of the 
world’s rubber up to 1910 when rubber sold 
for over $3.00 a pound. Since then the culti- 
vated plantation trees of the Far East, giving 
a greater yield of superior rubber, have far 
outstripped the wild trees of Brazil. In 1913 
plantation rubber production passed Brazilian 
and by 1922, 93.5% of the world supply was 
plantation rubber and the price was down to 
11.5¢ a pound. 

The great importance of rubber depends 
upon its remarkable physical and chemical 
properties and it is my purpose to discuss 
briefly some aspects of the relationship of 
these properties to the structure of the rubber 
molecule and to outline the preparation and 
important properties and uses of some of the 
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synthetic materials which we are using to re- 
place natural rubber. 


HEMICALLY, rubber is a hydrocarbon, i.e., 

it is composed entirely of atoms of carbon 
and hydrogen. The most remarkable feature 
of its structure is the enormous size of the 
molecule — as molecules go! Each molecule 
may contain as many as 7500 carbon atoms 
and 12,000 hydrogen atoms, some 6000 of 
the carbon atoms being attached to each other 
in one long chain. 

The decomposition of rubber on heating to 
generate the relatively simple substance, iso- 
prene, the composition of which is the same 
as that of rubber, indicates that the large rub- 
ber molecule is built up. of isoprene units. 
This surmise is substantiated by the fact that 
isoprene, on long standing or more rapidly 
in the presence of sodium, is converted to a 
material closely resembling rubber. The com- 
plex rubber molecule is thus built up of about 
1500 isoprene units, much as a chain is built 
up of its individual links. Such molecules are 
called polymers; they are built up by the 
combination of many small molecules to form 
very large, “giant” molecules. Rubber is 
therefore spoken of as polymer of isoprene. 


H H 
H H H|H 
Hw 4H 
H - | 
t=c-c=@ |-C-C=c-c- 
H H HH 
ISOPRENE 1500 
Rupser_/ 
(CsHs) 1500 


This synthesis of rubber was first accom- 
plished in 1882 by Tilden, who prepared iso- 
prene from the heat decomposition of turpen- 
tine. We are using this process today to pre- 
pare true synthetic rubber on a small scale; 
the product is superior to other synthetic rub- 
bers in retaining elasticity at extremely low 
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temperatures. This is an important consid- 
eration for such applications as airplane de- 
icers. 


HE search for an explanation of the elas- 

ticity of rubber has lead to an im- 
mense amount of investigation and specula- 
tion. It is now generally believed to be due 
to the fact that the long chain rubber mole- 
cules have a tendency to be coiled like a 
spring; they will stretch readily under ten- 
sion but when released the molecules rapidly 
retract to the original coiled state. 

The extremely useful’ physical properties 
of rubber might never have become so im- 
portant had it not been for the presence of 
the “double bond” in each isoprene unit. 
This double bond represents a point of chem- 
ical reactivity and it was undoubtedly these 
groups in the rubber molecule which reacted 
with elementary sulfur when Charles Guod- 
year accidentally spilled a mixture of these 
two materials on a hot stove. Much to his 
amazement the rubber did not become soft 
and sticky; in this way the process of vul- 
canization was discovered. The heating of 
rubber with sulfur, known as vulcanization, 
overcame rubber’s objectionable property of 
becoming soft and sticky when warm, hard 
and brittle when cold, and really established 
the possibility of widespread use of rubber. 


N spite of its many useful properties, how- 

ever, rubber is not ideally suited for all of 
its myriad uses. For one thing, the very re- 
activity so useful for vulcanization, makes 
rubber subject to deterioration on exposure 
to air and sunlight or to many strong chem- 
icals. Furthermore, rubber swells and softens 
in contact with oils, such as gasoline, kero- 
sene, and many other mineral and vegetable 
oils and greases. 

The search for synthetic rubber has there- 
fore not been just a search to synthesize nat- 


Coal 


Limestone 
H-C=C-H 


ACETYLENE 


FEBRUARY, 1943 


ural rubber but to synthesize a variety of 
custom-made substitutes for natural rubber 
which may replace rubber in one or more of 
its many varied uses and which may actually 
be superior to rubber for these particular 
uses. The most publicized efforts have been 
to prepare substitutes satisfactory for making 
tires, since this use has consumed almost 
three-fourths. of our rubber. In addition, how- 
ever, the application of substitutes for rub- 
ber in electrical insulation, water-proofing, 
adhesives, paints, hard rubber articles, and 
many other uses, is an important aspect of 
the synthetic rubber problem. 


HE first efforts to synthesize a substitute 

for rubber were spurred by the imminence 
of the first World War. During the war, Ger- 
many made some 2500 tons of “methyl rub- 
ber,” a synthetic material so named because 
it differed from rubber in being derived from 
dimethylbutadiene, which contains one more 
methyl group than isoprene. It was an in- 
ferior product in every respect and was aban- 
doned at the end of the war. 


CH; 
H | H H CH; H 
C=C-C=C -«»+4+C-C=C-C 
H | H  CH,H/ x 
DIMETHYLBUTADIENE METHYL RUBBER 


FAR more successful substitute, Neoprene, 

was prepared by duPont chemists in 1925. 
This, too, is closely related chemically to nat- 
ural rubber; ‘the position of the methyl group 
(CH;) of each isoprene unit of rubber is 
occupied by a chlorine atom. Neoprene is 
prepared by the polymerization of chloro- 
prene. 

The product is similar to rubber in ap- 
pearance and properties but is much more 


Cl Cl 
| 
H H H/x 
CHLOROPRENE NEOPRENE 
(Chlorobutadiene) 
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Applying New Procedures in Teaching Chemistry* 


ROBERT L. EBEL 


Edison Institute High School 


The article by Mr. Ebel is the first of a 
series intended to further increase the useful- 
ness of the work of the National Science Com- 
mittee, sponsored by the Division of Science 
Instruction of the National Education Associa- 
tion. The article deals with the work of the 
sub-committee on new methods in science 
teaching and gives an application of its find- 
ings in definite situations. Mr. Ebel was 
chairman of the sub-committee. The applica- 
tion of the work of other sub-committees will 
be presented in later issues. —Editor. 

OR the past three years it has been my priv- 

ilege and responsibility to work with the 
National Committee on Science Teaching. We 
have been concerned with the development of 
a program for science teaching. The commit- 
tee realized from the beginning that no pro- 
gram could be effective if it stopped with a 
statement of principles and aims. The sub- 
committee on effective procedures, with which 
I worked, was given the job of finding or 
working out specific illustrations of actual 
teaching procedures which are in harmony 
with the program of the National Commit- 
tee. I should like to direct your attention this 
afternoon to some of those procedures which 
apply particularly to the teaching of high 
school chemistry. 

The program developed by the National 
Committee on Science Teaching may be pretty 
well summed up in the following six points. 

(1) Provision for continuous science teach- 
ing from kindergarten to junior college. We 
believe that the tremendous importance of 
science in the modern world, and of scien- 
tific information to the modern citizen justi- 
fies this recommendation. 


(2) Revision of the content of science 
courses to meet the life needs of the pupil 
and the adult he is to become. This implies 
science teaching in which definite efforts are 
made to determine the pupil’s personal needs, 
and to determine how science can better serve 
the community in which the pupil lives. 
Science has been taught too much as science 


* Prepared for presentation to the Central Association 
of Science and Mathematics Teachers in Chicago, on 
November 27, 1942, by Robert L. Ebel of the Edison 
Institute High School, Dearborn, Michigan. 
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for the future scientist, and too little as sci- 
ence for the citizen. 


(3) Utilization of real life situations and 
problems in preference to the second hand ex- 
periences obtained through text-books in aca- 
demic classrooms. Notice that the phrase is 
“in preference to,” and not “to the exclu- 
sion of.” 


(4) Utilization of democratic classroom 
procedures in the teaching of science. This 
means that the pupils have a part in deter- 
mining class activities, in controlling pupil 
participation in those activities, and in evalu- 
ating progress. The job of educating the 
pupil for effective participation in demo- 
cratic society is one of the responsibilities of 
science teaching. 


(S) Use of the materials and methods of 
science to deal with controversial topics. 
Authoritarian opposition to a consideration 
of the theory of evolution, social morose re- 
garding racial discrimination, and the prop- 
aganda of vested interests against consumer 
science teaching are real problems for the 
science teacher. 


(6) Development of scientific problem 
solving ability. The committee re-emphasized 
the importance of the scientific spirit to the 
individual, and recommends that the student 
learn, through actual practice, how scientists 
solve their problems. 


HIS, in brief, is the program of the Na- 

tional Committee. Let us make one point 
very clear. This program is not a royal road 
to successful science teaching. It is not even 
a sulfa-drug for the sick science classroom. 
We believe that it will help the good science 
teacher to teach better. But it probably would 
do more harm than good to the teacher 
who has no real interest in or understanding 
of boys and girls, and who has not mastered 
the fundamental techniques of class man- 
agement and teaching. 

As a matter of fact, most of us in this room 
would have to plead guilty to the charge of 
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not teaching as well as we know how to 
teach. And this, in spite of the fact that we 
would all admit, if pressed, that we are pretty 
fair science teachers. What I mean is that 
we tend to become classroom opportunists, 
deciding from day to day, even from hour to 
hour, what lesson we will use in this class 
or that. Our course outlines, when we are 
forced to produce one, closely resemble the 
chapter headings in our textbooks. We find 
ready-made workbooks a great convenience. 
We find certain techniques which please us 
and confine our teaching to the use of these 
same few day after day, week after week, year 
after year. Now it is our contention that the 
common practices we have mentioned above 
are responsible for a great deal of what is 
wrong with our science teaching. Here is 
the argument. 


(1) New philosophies and changing points 
of view in education are not likely to revo- 
lutionize teaching techniques. Some new 
techniques may be developed, most of the 
old ones will be improved, but if there are 
science classrooms a hundred years from to- 
day, it is rather safe to say that there will be 
assignments, discussions, demonstrations, lab- 
oratory exercises, scientific experiments, proj- 
ects, etc., in those classrooms. 


(2) No single teachnique or logical sys- 
tem of techniques will yield best results in 
all situations. Effective teaching requires the 
use of a wide variety of techniques, and the 
intelligent choice of particular teachniques 
to fit specific situations. 


(3) For the average teacher, greater im- 
provement will result from the study of the 
individual characteristics and best use of 
available techniques, than from attempts to 
develop new procedures. 


Having thus disposed of the possible no- 
tion that the program of the National Com- 
mittee on Science Teaching implies a revo- 
lution in our classroom procedures, let us 
turn to the consideration of some illustra- 
tions of new procedures of promise in the 
teaching of chemistry. 


HE first new procedure to be described il- 
lustrates the use of real life situations and 
problems in the teaching of chemistry. We 
are particularly fortunate at the Edison In- 
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stitute High School in having access to a 
small but diversified chemical research lab- 
oratory. One of the problems which has been 
under investigation for several years is the 
economical extraction of magnesium from 
dolomite. This is, as you know, one of the 
most critical problems which the war posed 
for our chemical industry. About six months 
ago a new experimental magnesium extrac- 
tion furnace was built just outside the re- 
search laboratory. Shortly thereafter we 
made arrangements for the teaching of this 
year s course in beginning chemistry for boys 
in connection with the magnesium research. 

There are eight eleventh grade boys in the 
class. Their first class meetings were given 
over to instructions in the operation of the 
furnace. They learned how to prepare the 
charge, how to load the furnace, how to re- 
move the magnesium, how to clean the fur- 
nace, and how to keep the experimental rec- 
ords. In no time at all the boys started to 
ask questions. These formed the basis for 
lectures and demonstrations. The explana- 
tions required understanding of molecular 
and atomic theories. Very soon the boys were 
working with equations, only a few, but those 
few were mastered. They learned to predict 
theoretical yields and to calculate percentage 
yields They learned to look for causes in ab- 
normal variations of yield. Why, for ex- 
ample, should the first “run” in the morning 
show a consistently higher’ yield than suc- 
ceeding “runs”? 


O doubt many of you here would be more 
interested in a discussion of the actual 
chemistry of the process than in this descrip- 
tion of the teaching procedures. The particu- 
lars of the process are still semi-secret, and 
are of definite military value. I have no 
wish to risk the wrath of Uncle Sam by talk- 
ing too much. 

This class meets for somewhat less than 
two hours, four days a week. The instructor 
in charge is a research chemist (and a brick- 
layer, steamfitter, welder, or whatever the 
occasion demands). The boys in the class are 
an average group, not specially selected for 
this venture. The mid-semester test covered 
pretty well the basic chemical skills ordinar- 


(Continued on Page Thirty-eight) 
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State Teachers College 


announcements; should be sent to Dr. Oerlein. 


= Science Clubs at Work 


EDITED BY KARL F. OERLEIN 


California, Pennsylvania 


A department devoted to the recognition of the splendid work being done by the science club members 
and their sponsors in the various State Junior Academies of Science. 
student made projects; demonstrations and posters; outstanding club programs; state and regional meeting 


Material for this department, such as 


In the absence of Dr. Karl Oerlein, who 
is now serving with the armed forces of the 
United States, we want you to become ac- 
quainted with Dr. Anna A Schnieb, Eastern 
Teachers College, Richmond, Kentucky. For 
a number of years Dr. Schnieb has been 
doing a remarkable piece of work in her 
state that would be an inspiration to every 
science teacher. With little in the way of 
funds she has carried on and has been largely 


Chester High School 


HE Illinois Junior Academy of Science is 

meeting the gas rationing situation by a 
revised program that is being enthusiastically 
received by science clubs and sponsors. At 
the fall meeting of the Advisory-Committee 
in Urbana plans were discussed for a possible 


Morton High School students analyze soil. 


SOIL ANALYSIS 
° 
COOK COUNTY 


responsible for building a strong and active 
junior academy in Kentucky. She has con- 
sented to edit our club section during Dr. 
Oerlein’s absence. We greatly appreciate this 
service and believe you will also. We urge 
you to write her about the plans you are 
using, things you are doing, projects ac- 
complished, etc. so she can make the club 
department of the greatest value to all science 
teachers. — Editor. 


Illinois Junior Academy of Science 


MARY CREAGER 


Chester, Illinois 


substitute for the annual meeting and exhibit 
of the Junior Academy that has been held at 
the time of and partly in conjunction with 
the Illinois State Academy of Science for 
the past twenty-two years. 

As a result of the meeting and with a one 
hundred per cent endorsement of the State 
Academy Council, the following war time 
set-up is being announced by the general 
chairman, Mr. Allen R. Moore, J. Sterling 
Morton H. S., Cicero: The science club or 
clubs of each school, or two or more schools, 
if they are near each other, will hold exhibits 
in the spring to which the school as a whole 
and the public may be invited. The exhibit 
may be held in conjunction with a PTA 
meeting or as an open house meeting during 
which the affiliated science club or clubs will 
have charge. Exhibits will be judged on the 
usual basis, and the Junior Academy cer- 
tificates of award will be presented. Exhibits 
will receive first, second, third, or no award 
depending upon the merits of the work, being 
judged against a standard rather than against 
other projects exhibited. In general the plan 
is to have the superintendent or principal, 
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the sponsor, and one member of the State 
Academy of Science act as judges. 

Awards will be presented as a school as- 
sembly by a Senior Academy” member or the 
superintendent or principal. 


N Illinois, as in many other states having 

Junior Academies, the coveted awards are 
honorary memberships in the A. A. A. S., 
which are presented each year to the out- 
standing girl scientist and to the outstanding 
boy scientist. This includes a membership 
certificate, a subscription to Science News 
Letter, free registration at the A. A. A. S. 
National Meeting, and the privilege of at- 
tending those meetings that are open to mem- 
bers when that organization meets. This year 
a new system of selecting these honorary 
members will be used, and the awards will 
be made from papers written by the students 
on their own research, project, or exhibit. 

The official publication of the Illinois 
Junior Academy of Science is Science Aids 
Service. Credit for many years of service is 
due Mr. Louis A. Astell for his faithful and 
untiring efforts in editing this publication. 
Again to Mr. Astell goes credit for the com- 
pilation of Science Aids Service Kits, which 
contain from 40 to 110 items and cover such 
subjects as “Science Clubs and the Junior 
Academy Movement,” “Rubber and Rubber 
Substitutes,” ‘Plastic, the Miracle Called,” 
etc. These kits furnish materials for club 
programs and for class work. Junior Acad- 
emy members obtain the kits on a fifteen-day 
loan, for transportation charges only. 


NE of the chief aims of the Junior Academy 
is to encourage students to do independent 
research, to make scientific investigations, 
and to construct scientific apparatus. The fol- 
lowing reports are of the work of a few of 
the Illinois Junior Academy members. 


Soil Analysis of Cook County 


Otto Turnovsky, my partner, and I selected 
“Soil Analysis” for our chemistry project 
and followed the method set forth in our 
laboratory manual, “Test It Yourself” (Scott, 
Foresman & Co.). Samples of soil were 
gathered in the spring from a mixture of soil 
to a depth of six inches. Collections were 
made from six scattered locations through- 
out the county. 
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Van de Graaff static machine built by Earl Ruesch, 
Morton High School. 
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Above: Modeling gives Chester High School students an 


opportunity to use both artistic and scientific abilities. 


Right: Mary Cecil Craig, lll. A. A. A. S. 
honorary member for 1942-2, demonstrating 
microphotography. 


The samples were mixed with distilled 
water and a small amount of acetic acid 
reagent, then filtered. The resulting almost 
clear solutions were put in tightly stoppered 
bottles, as they absorbed any slight odors. 
Eighteen reagents and a soil color chart were 
used in testing. The PH of the soils were 
determined and tests made for nitrates, ni- 
trites, ammonia, potassium, phosphorus, al- 
uminum, iron, manganese, calcium, magnes- 
ium, sulfates, and chlorides. From our results 
we were able to make proper recommenda- 
tions as to how to improve the soils, assuming 
the two crops, creeping bent grass and toma- 
toes were to be planted. 


Morton’s Vibrograph 


HE object of this project was to devise an 

improved method for measuring the fre- 
quency of a tuning fork. The usual apparatus 
compared the frequency of a fork, the speed 
of which was unknown, to an electrical 60- 
cycle timer and recorded the oscillations upon 
a piece of moving sensitized paper. The short- 
coming of this machine lay mainly in the 
difficulty of coordinating one’s muscles in 


order to move the paper by turning a crank 
and plucking the fork at the same time. 
(Note: Materials on the above projects 
were furnished by the following students from 
J. Sterling Morton H. S., Cicero: “Soil An- 
alysis of Cook County,” George Bull; “Ex- 
periments in the Building of the Van de 
Graaff Static Machine,” Earl G. Ruesch; 
‘“Morton’s Vibrograph,” Frank R. Holecek; 
“Climatic Life Zones,” Kenneth Gutschick. 
Each project described received a first place 
award in its division at the Illinois Jr. 
Academy meeting in Urbana last spring.) 


Monton's Vibrograph — 
for measuring frequency 
of a tuning fork. 
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Climatic Life Zones 


KENNETH GUTSCHICK 
Student 


J. Sterling Morton High School 


HILE assisting my brother in geological 
field work in north-central Arizona dur- 
ing the summer months of 1941, I became 
interested in climatic life zones from an ex- 
hibit concerning this subject displayed at 
the Museum of Northern Arizona in Flag- 
staff. This exhibit showed that six of the 
seven climatic life zones of the world are 
present in northern Arizona, from the bottom 
of the Grand Canyon to the top of the San 
Francisco Peaks near Flagstaff (a distance 
of 80 miles). Thus, plants ranging from the 
desert flora of Mexico to the alpine flora of 
the Arctic Circle are crowded into a small 
area. This fact interested me so much that | 
decided to make a project of climatic life 
zones in Arizona, with the main part con- 
sisting of a collection of diagnostic plants of 
each zone. 

The most interesting part of the project 
was collecting the plants. Two special trips 
were made — one to the top of the San Fran- 
cisco Peaks to collect alpine and sub-alpine 
plants; the other to the bottom of the Grand 
Canyon to collect desert and semi-desert 
flora. This latter collecting trip required 
special written permission from the Grand 
Canyon Park ranger-naturalist. | was able to 
make many other valuable additions to this 
collection because my brother’s field work 
carried us into many parts of Arizona. By the 
end of August I had collected about fifty 
plants, including mesquite, yucca, sage brush, 
juniper, pinyon, yellow pine, spruce, catch- 
fly, and others. After each collection the 
plants were pressed and dried between sun- 
heated blotters, 


VALUABLE part of the project was a 

group of photographs taken of the various 
climatic life zones. These pictures enable me 
to actually see the wide range of vegetation 
present in Arizona. 

The remaining part of the project, which 
was completed at home, required the most 
time and labor, since it consisted of mounting 
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Cicero, Illinois 


the plants and photographs and making 
poster-illustrations. Each plant was mounted 
on 8 x 11 white paper, with cardboard used 
as a base for each sheet, and then covered 
with cellophane. The poster-drawings con- 
sisted of two detailed life zone maps of 
northern Arizona and North America and two 
drawings illustrating and explaining the con- 
cept of climatic life zones. 

Upon the completion of the posters, the 
project was finished. But my plant collecting 
is not ended; for if I ever return to the fas- 
cinating region of north-central Arizona, | 
will again go on more interesting collecting 
trips. 


An arrangement of Arizona plant specimens. 
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EDITED BY JOSEPH SINGERMAN 


@ A department in which science is presented in its close relationship to the individual and in which 
guidance is given in causing the individual to recognize the methods of science and its vast social implications. 


RANZ BOAS will be remembered as a brave 
soldier in the cause of democracy and 
human dignity. His guiding spirit and per- 
sonal example led numerous outstanding 
scientists and educators to descend from the 
ivory towers of isolationism, though the cause 
of social progress is rarely a popular under- 
taking. Interest in the social implications of 
science becomes meaningful and effective 
with concrete activity and application. In 
his position of leadership, Boas was the guid- 
ing spirit in the recent so-called “Boas Com- 
mittee.” The committee did much to lay the 
groundwork for disséminating facts of science 
which are essential weapons in our current 
struggle against the barbarism known as 
Fascism. 

The curernt war situation is stimulating a 
dramatic interest in the social implications 
of science. It is a strugle for survival of the 
decent things we all cherish,—more it is an 
offensive to expand the frontiers of civiliza- 
tion. Franklin D. Roosevelt and Henry A. 
Wallace who, a few years ago, paid verbal 
tribute to Franz Boas, today lead us in the 
struggle to bring “The Century of the Com- 
mon Man” within the grasp of humanity. 


VERYBODY is aware of the perversion of 
science to the brutalities of Fascism and 
war. But science can be utilized to insure to 
the world the benefits of The Right to Work, 
The Right to Adequate Food, Clothing and 
Medical Care, The Right to Security, The 
Right to Education, and The Right to Rest. 
Insuring a pint of milk for every child does 
not mean taking food from one portion of 
the world’s population to be spread and di- 
vided elsewhere. It will be realized with a 
widespread advance in economic and social 
democracy, with a full utilization of the 


The Spirit of Franz Boas Lives 


applications of science solely for human well- 
being, not for individual gain or for the ad- 
vantage of ambitious groups. This is an ap- 
peal which can stir the heart of man, be he 
“hillbilly” in Kentucky or untouchable in 
India, be he a miner in Asturia or a machine 
tender in Helsinky. 

Prosecution or the war for freedom to a 
successful conclusion must of necessity bring 
with it an overexpanding devotion to the place 
of science in making freedom a palpable 
good to man everywhere. To the extent that 
people in general, and scientists and science 
teachers in particular, recognize this, will 
our present sacrifices have been made not in 
vain. 


UCH is being said and. done, in various 

quarters, about post war planning.. This 
is an attractive idea. It is a very alluring idea 
to persons of scientific training. What can be 
more stimulating to the imagination of the 
scientist than the proposed blueprinting of 
a social economic system after the armistice, 
to assure an orderly readjustment of society 
to a better peacetime civilization? That is a 
worthwhile undertaking. But, let me warn 
you, such speculation has its dangers. It is, 
unless we are wary, fraught with the pos- 
sibility of disaster of the first magnitude. 
This cannot be overemphasized. Suppose you 
suddenly became aware of a fire in your 
house. | am sure you would immediately di- 
rect all of your attention and energy to get- 
ting the fire extinguished. I do not think you 
would pause to give some thought to the ad- 
visability of redecorating your home after 
the emergency. It would be nice to redecorate 
the living room and quite interesting to toy 
with the idea of repainting your home in a 
new color pattern. If you think this analogy 
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is far fetched, ask the man on the firing line, 
the man who knows that any shell may be 
his last. | venture to guarantee that he is 
anxious to see the silencing of enemy guns 
at the earliest possible moment. Once that is 
accomplished, we shall have his assistance 
in remodeling our home. 


OW, do not misunderstand me. | am not 

opposed to post war planning. But, I do 
insist that each idea be subjected to one test. 
That is, will it help to hasten the war to a 
proper conclusion? The industrialist who de- 
lays the conversion of his plants to meet 
pressing war needs and who harasses attempts 
to break down monopoly interests that hinder 
war production is planning for the future. 
That kind of planning endangers on delays 
the final successful completion of the con- 
flict. It means that more men, women and 
children will die. On the other hand, if a 
guarantee of Freedoms to the American 
worker to the citizen of France, and to the 
native of India will stimulate them to re- 
double their efforts in fighting Fascism, each 
by his own method, then that is good plan- 
ning. 

However, just talking about post war plans 
is not enough. Past experience has made 
people skeptical about such promises. Such 
promises, standing alone, will not stir them 
to active cooperation. But, the future aims 
can be assured by the manner of meeting 
the current war problems. You will find, 
upon analysis, that effective prosecution now 
of the war against Fascism will carry with it 
progress and reinforcement of democracy 
after the war. Let me outline some of the 
pressing problems of the present which will 
exemplify this point. 


LL but a negligible number of selfish in- 
dividuals favor the policy of an equitable 
distribution of the necessities of life and hap- 
piness. Instead of saying that we shall make 
that one of the objectives after the war, we 
decide to institute a widespread rationing 
system at once. What this does in building 
morale will be immediately apparent in im- 
provement in the war effort. That is the kind 
of planning that counts. 
Franz Boas’ early work exploded the myths 
of racism. Readjustment of society, in this 
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country, on this solid foundation of science, 
proceeded hardly at a snails pace. Now, with 
a critical emergency confronting us, there is 
a concerted effort to rectify a stupid situa- 
tion wherein a few million Americans, be- 
cause of skin color, or sex, or religious 
difference, have been prevented from con- 
tributing their full potentialities on the pro- 
duction front. That, too, is the kind of plan- 
ning that counts. Mere lofty aims for the 
future are not enough. (Public Affairs 
Pamplet No. 75, “Where Can We Get War 
Workers?”-—just off the press, presents a 
startling picture of our manpower situation 
as revealed by a survey in a representative 
industrial locality. It touches, among other 
things, on problems of training and discrim- 
ination. I highly recommend this little pamph- 
let.) 


NOTHER pressing problem of the day, of 
interest to the scientist, is the immediate 
mobilization of technology. Every profes- 
sional organization of the nation ought to 
get behind the Kilgore and Tolan Bills, now 
pending in Congress. The New York branch 
of the American Association of Scientific 
Workers has made a thorough study of these 
bills and prepared an excellent report. This 
is so important that I shall give their address 
and urge you to write them for a copy of 
their conclusions. The address is 28 Wash- 
ington Square, N., New York City. 

Clutching to the heart of our production 
machinery have been the abuses of our patent 
system with deep rooted and far reaching 
monopolies and international cartels. Spread 
over the records of Congress are voluminous 
reports, hardly mentioned in the press, that 
deal with such pressing realities as our sup- 
ply of aluminum, rubber, steel. We are not 
merely planning what to do about these things 
after the war. We are, though belatedly, 
making progress in overcoming these bottle- 
necks. A science teacher unfamiliar with this 
problem is behind the times. 

Last, but, for the science teacher, not the 
least, is the urgency of technical preinduc- 
tion training of secondary school students. 
True, this essential phase of education was 
neglected in the peacetime before the war. 


(Continued on Page Twenty-eight) 
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Low Voltage Power Supply for the Laboratory 


H. F. ARCHIBALD and PHILIP G. JOHNSON 


Keuka College 


HIS is not an attempt to provide busy work 
for idle hands, but an honest effort to 
make available, to those who might have need 
for it, a method for making a low voltage 
power supply. In my own previous attempts 
at such construction, I ran against two diffi- 
culties. The first was that of securing and 
cutting transformer iron, and the second was 
with winding the transformer. 

Several times a year, your local radio 
serviceman has to replace a burned-out radio 
power transformer. He usually throws the 
old transformer away, because from his point 
of view it is worthless. However, the trans- 
former core is never damaged, and it makes 
a convenient source of ready-cut transformer 
iron of high quality. In addition to the core, 
the old transformer may yield wire which is 
usable, and if torn apart carefully, it will 
reveal the size of wire and the number of 
turns necessary for rewinding, as well as a 
fibre sleeve on which to place the windings. 


O convert the old transformer for labor- 

atory use, proceed by removing the bolts 
holding the laminated core together. Next 
remove the strips of iron that compose the 
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core. If you have to damage the first one in 
order to get it out, there will be no harm 
done, as one strip less will make no signifi- 
cant difference. Take them all out, remember- 
ing in a general way how they went together 
so that you can reassemble them later. Re- 
move the old windings next, saving such wire 
as may be of use to you. In the center you 
will find the fibre sleeve or spool mentioned 
above. It will be of great help in making the 
new windings, as you can be sure it willl fit 
the core. 


O rewind the transformer, fit the fibre sleeve 
mentioned above with a wooden block 
through which you have passed a carriage 
bolt. Fasten the bolt securely with a nut ‘and 
washer, so that it cannot revolve in the block. 
For a winding lathe, I used a twist drill held 
in a vice. By this method one can turn the 
coil just about as fast as he can run the wire 
on smoothly. At the start, secure the end of 
the wire with friction tape, and wind all the 
layers of the coil by turning the drill in the 
same direction so that the wire goes on in 
layers like thread on a spool. Each layer of 


(Continued on Page Forty-four) 


An easily built low 
voltage power supply 
for laboratory. 
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Needed --- A Consolidation of 
National Science Teachers Associations 


FRANKLIN T. MATHEWSON 


Editor of the Science News Bulletin 


The views here presented are those of the author who 
has made a study of national science teachers associa- 
tions. As in other areas, the journal pages are open to 
the presentation of conflicting ideas as a matter of 
stimulating thinking. — Editor. 

OR several years leaders in the various 

branches of science education have realized 
that a more effective national association and 
a better publication in science education 
should be available to science teachers 
throughout the nation. Since 1828 at least 
five national associations for science teach- 
ers have been organized. The following are 
of most interest to secondary-school science 
teachers. They are arranged according to 
the date of their foundation which is given 
after the title of each. 


Department of Science Instruction of the N. 
E. A., 1894. Membership primarily class- 
room teachers and department heads; in- 
cludes some supervisors and science pro- 
fessors in teacher training institutions. Re- 
organized in 1942 as the American Council 
of Science Teachers. 


Division of Chemical Education of the Amer- 
ican Chemical Society, 1922. Membership 
comprises both secondary-school and uni- 
versity teachers. 


National Association for Research in Science 
Teaching, 1928. Membership is restricted 
to those who have published research for 
the improvement of this field, or have con- 
tributed outstanding service. Over three- 
fourths of the members are employed in 
teacher-education institutions. 


American Association of Physics Teachers, 
1930. Membership mostly college and 
university teachers. 


American Science Teachers Association, 1934. 
Includes individual memberships but func- 
tions chiefly through the affiliation with 
several state, regional and a few national 
associations of science teachers. 
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National Association of Biology Teachers, 
1938. Membership largely secondary 
teachers, with some university teachers 
chiefly from teacher training institutions. 


HE years from 1934-1938 marked the emer- 

gence of two national associations and the 
revitalization of a third, The Department of 
Science Instruction. The writer, having been 
president of the New York State Science 
Teachers Association and having acted as a 
director on the board of two of the above na- 
tional associations, sensed this national asso- 
ciation problem keenly, believing the rivalry 
and duplication of effort among these asso- 
ciations to be wasteful and confusing to the 
classroom teachers of science—most of whom 
never belonged directly to any national asso- 
ciation. 

With this hypothesis in mind the writer 
included the problem in a research which 
he completed on the in-service education of 
science teachers.'. A brief summary of the 
methods of research used and some conclu- 
sions reached is more easily available in a 
recent issue of Science Education.’ Suffice 
it to say that in addition to a study of the 
literature and personal interviews over 500 
questionnaire responses were received with 
representation from forty-eight states. They 
came largely from classroom science teach- 
ers, with representation of department heads, 
professors of science education, and admin- 


istrators also included. 


HE data shows that by far the most advis- 
able relationship for science teachers’ asso- 
ciations to have with general teachers’ asso- 


' FRANKLIN T. MATHEWSON, A Study of the Contribu- 
tions of Certain Professional Activities to the In-Serv- 
ice Education of Science Teachers in Secondary 
Schools. Doctors Thesis (unpublished), New York 
University, 1941, pp. 449. 

2 —________.—_—., An Evalution of In-Service Educa- 
tion Devices for Meeting Specific Needs of Science 
Teachers in §S ry S&S | Science Education 
XXVI (February, 1942), pp. 78-82. 


ciations and associations of scientists is that 
of a single independent association allied and 
co-operating with both the National Educa- 
tion Association and the American Associa- 
tion for the Advancement of Science. This 
position was taken by 58.9 per cent of the 
respondents to the final questionnaire. A con- 
siderably smaller number of individuals, 20.7 
per cent, believe that the national organiza- 
tion of science teachers should be a single 
association as a department of the National 
Education Association. Trailing third, with 
11.9 per cent, is the desire for a single asso- 
ciation affiliated with the American Associa- 
tion for the Advancement of Science. The 
least desirable situation of those listed, ap- 
proved by only 8.3 per cent, is the existence 
of two national associations, one as a depart- 
ment of the National Education Association 
and the other affiliated with the American 
Association for the Advancement of Science. 

Three interesting variations occur within 
the groups. Teachers in the smaller schools 
are less interested in affiliation with the 
American Association for the Advancement 
of Science in contrast with the teachers in 
the larger schools. Instructors with under- 
graduate preparation in teachers’ colleges 
are more interested in affiliation with the 
National Education Association as compared 
with the liberal arts prepared teachers. A 
majority of the administrators believe science 
teachers should organize as a single associa- 
tion in the National Education Association. 


SIDE from the opinion of the administra- 
tors, the groups distinctly favor a single 
association affiliated with both the National 
Education Association and the American As- 
sociation for the Advancement of Science. 
The teachers of New England are much 
more in favor of the single association af- 
filiated with the American Association for 
the Advancement of Science than are the 
teachers in other parts of the country. New 
York State and the cities of Michigan have 
the greatest interest in the single association 
with dual affiliation. 
General science teachers favor the single 
association as a department of the National 
Education Association somewhat more than 
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do the other subject teachers. The physics 
teachers give the highest rating, for all 
groups, to a single association affiliated with 
the American Association for the Advance- 
ment of Science. 


HE only conclusion which seems possible 

after a careful consideration of over 500 
questionnaire responses is that the best fu- 
ture national policy for secondary school 
science teachers should be a single independ- 
ent association of science teachers allied and 
co-operating with both the National Educa- 
tion Association and the American Associa- 
tion for the Advancement of Science. The 
existing situation of two national science 
teachers’ associations, one as a department 
of the National Education Association and 
the other affiliated with the American Asso- 
ciation for the Advancement of Science, is 
shown to be much the least desirable of those 
considered by this study. 

It does seem unfortunate that because of 
zealous professional spirit of several leaders 
who were attempting to do the right thing 
we have been maneuvered into the undesir- 
able situation of having too many associa- 
tions. 

Permit me to quote from an editorial in 
The Science Teachers News Bulletin, the of- 
ficial publication of the New York State 
Science Teachers Association. 

The co-operation of large numbers of teach- 
ers from various associations in the work of 
the National Committee on Science Teaching 
is a most encouraging sign of progress in pro- 
fessional attitude. ‘ 

When the work of the committee and all 
its sub-committees is “finished” (if work of 
such a nature should be considered finished) 
and the reports published, what then? Shall 
we return to subject compartments, our feeble 
struggling associations, and our totally inde- 
pendent states, or shall we profit by the ex- 
perience of the co-operative enterprise of the 
Natnional Committee and as its culminating 
work organize a national council of science 
teachers in which all national science teach- 
ers’ associations composed largely of instruc- 
tors on the elementary and secondary levels 
would be merged. 

This does not mean that any one existing 
association should “swallow up” the others but 
rather that the associations of teachers on 
these grade levels might unite to form a new 
independent association allied and fully co- 


operating with both the N. E. A. and the 
A. A. A. S. Such an association would have 
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CRonsse the main gate at Corning 
Glass Works stands this big new Roll 


of Honor. On it are row after row of 


names—over 1,000 to date—from the 
sales force, office, laboratory, and 
plant personnel now serving in our 
Armed Forces. 

Among these are names of field 
representatives of the Laboratory and 
Pharmaceutical Division. They called 
on you, in the past, to render a helpful 
service, to keep you advised of the 
newest developments in Corning Re- 
search. And they welcomed your sug- 


gestions or criticisms so that we 


could continue to make our ware ever 
better. 

While they are serving as Corning’s 
fighting representatives at the front, 
we who remain are carrying on. Al- 
though fewer in number, our field men 
will call on you as often as conditions 
permit. News of Corning develop- 
ments in “Pyrex” brand, “Vycor” 
brand and “Corning” brand Labora- 
tory Glassware will be brought to you 
bv mail, by printed literature and by 
continuous advertising in trade publi- 
cations. 

You, in turn, directly and through 
your laboratory supply dealer, can help 
us to help you, by your comments 
and criticisms. Our “sights” have not 
heen lowered. There will be no let-up 
in our efforts to supply you with con- 


stantlvimproved laboratory glassware. 


“PYREX"” and “VYCOR" ore registered trade-marks and indicate manufacture by means 
~Pat 


GORNING GLASS WORKS + CORNING, NEW YORK 
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CIENCE TEACHING IS WAR PRODUCTION 


revised CEBCO science books are geared|to v 
topics supplement the basic content; new te 
in some titles—striking diagrams in all titles] n 


CEBCO workbooks are complete classroom and laboratory pr« 
assignments, exercises, experiments, drills, and tests for a asic 


CEBCO concise texts and review books are doubly valuable t 
school and as handbooks for reference in the armed services, 
or war industries. Write for catalogue or free desk copy in t 


WORKBOOKS 


«Discovery Problems in Biology (1943) 

»Discovery Problems in Physics (1943) 

Discovery Problems in Chemistry (1942)... 75c 
(Price includes test booklet and teacher's key) 


CONCISE TEXTS 
+Vitalized Chemistry (1942) 50c 
»Vitalized General Biology (1942) 50c 
Mastery Units in Physics (1942) 
(with Radio and Aeronautics) 50c 


*Printed in two colors 


From VITALIZED CHEMISTRY 
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From MASTERY UNITS IN PHYSICS 


ICTION .....both the new and the 
redito war-time teaching. New war 
new teaching devices [two colors 

titles] make for faster learning. 


itory programs. They include text 
r abasic but war-enriched course. 


luable today as time savers in 
services, home-front activities, 
opy in the subject you teach. 


COLLEGE ENTRANCE BOOK COMPANY 
ONE HUNDRED FOUR FIFTH AVENUE, NEW YORK 
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From DISCOVERY PROBLEMS IN BIOLOGY 


An 
Outstanding 


Biology Text 


with Unusual 
Authorship 


Living Things and You 
A newkind of biology text that drives home to the student the basic truth that 
Life Succeeds Only As It 
Observes the Rules of the Game 


A new biology course that 


Gets Out of the Textbook 
And Into the Community 


A new textbook that is as interesting as a novel! 


OTHER NEW SCIENCE BOOKS 


Chemistry and You Chemistry and You in the Laboratory 
New Chemistry Guide and Laboratory Exercises 
New Learning Guides in General Science (for 7th, 8th, 9th =—e 
New Physics Guide and Laboratory Exercises 
New Learning Guide in Biology 


LYONS AND CARNAHAN 


CHICAGO DALLAS LOS ANGELES ATLANTA NEW YORK 
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sections for biology, physics, chemistry, gen- 
eral science, and possibly other groups of 
teachers. One can not dismiss lightly the hard 
work of the leaders who have struggled to 
build the existing organizations to their pres- 
ent level. We hope they will pool their skill 
and valuable experience in producing some- 
thing more adequate to the needs of science 
teachers. 

A “National Council of Science Teachers” 
might have three meetings a year, one in Feb- 
ruary with the A. A. A. S., one in June with 
the N. E. A., and another in December with 
the A. A. A. S. More important than “meet- 
ing” programs which benefit directly a small 
percentage of the membership would be its 
“year-round” program, including a superior, 
practical publication of ten or twelve issues 
and research by standing and special com- 
mittees. Such an organization would need 
subsidizing for a year or two but with mem- 
bership-subscriptions and the advertising sup- 
port of publishing houses and apparatus and 
supply companies the proposed association 
should become self-supporting. (What would 
it not mean to business firms to have one pub- 
lication with extensive circulation rather than 
the present multiplicity?) The publication 
should be more than a proceedings, and should 
have special subject departments as well as 
articles of general interests, abstracts, reviews 
and other services. A few pages could be de- 
voted to state science teacher association ac- 
tivities, the space for each association de- 
pending upon their membership in “national 
council.” 

The end result should not be just another 
association and publication but accomplish an 
elimination of many of the present national 
associations for science teachers at the ele- 
mentary and secondary level. This calls for 
enlightened leadership and __self-negation. 
Pressure may need to be brought to bear upon 
some leaders.’ 


Types of Organizations for 
Science Teachers 


NOTHER problem of policy in science as- 
sociation work is whether associations, 
meetings, and publications should be organ- 
ized for all science teachers (grades 1 to 
12 or 14), have separate elementary and sec- 
ondary groups, or go still further and have 
separate subject organizations in the second- 
ary field. 

The data of the writer’s research shows 
there is great similarity in the judgments of 
the various groups, the only significant dif- 
ference being in the preponderance of ad- 
ministrators favoring a single association. A 
plurality, but not a majority of teachers, fa- 


1 Editorial, One National Association, The Science Teach- 
ers News Bulletin V (October, 1940), p. 10. 
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vors a single association with a publication 
for all science teachers from grades one to 
twelve or fourteen. Next in favor is separate 
subject associations, with both united and 
separate subject associations practically tied 
for last place. 

New England and California cities are 
least interested in a single association organi- 
zation and give the highest rating to separate 
subject associations, in accordance with the 
pattern which they have followed for some 
time. New York State, exclusive of New York 
City, and the south and north central areas 
are most interested in the single association 
for elementary and _ secondary science 
teachers. 

General science teachers are outstanding in 
their choice for a single association. Physics 
and geology teachers are least in favor of 
such an organization. 


ROM these opinions one must conclude that 

a single association and publication, for 
all science teachers, grades one to twelve or 
fourteen is the most desirable form. How- 
ever, such an association and publication 
must not become too generalized and should 
provide separate departments and _ section 
meetings for teachers in the elementary and 
secondary levels and in the several science 
subjects. 


Suitable Dues for Membership 


If a single association for all science 
teachers from grades one to twelve or four- 
teen, is to be established, one significant 
problem to be settled is that of dues; dues 
which will finance adequate services and the 
publication, yet not be so burdensome as to 
discourage many teachers from joining. 


HE questionnaire asked what dues the re- 

spondent would be willing to pay for an 
annual membership in a national science 
teachers’ association, if it had a program 
such as the respondent had outlined; such 
a membership to include also a science edu- 
cational magazine with at least eight issues 
a year, bringing the services which the in- 
dividual desired. 

Data on file with the investigator show 
that the western teachers are more liberal 

(Continued on Page Forty-five) 
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I Majored in Science --- So What? 


MAX EPSTEIN 


Haaren High School 


UR national government takes a census 
every ten years to adjust its modus oper- 
andi — and so does the writer of this piece 
after a decade of dispensing scientific pab- 
ulum to all types of high school students. 

Through all these years my students have 
acquired in their time a mass of orderly 
logical scientific principles, dressed up with 
a halo of scientific method and attitude, with 
available practical applications pertaining to 
the topic under consideration. How much of 
this do they remember after passing the Re- 
gents Exams with high marks? This criticism 
also applies to the non-crammers! How many 
students remember the principles of one 
science on taking the next science sequence? 
Have you ever been shocked by the lack of 
scientific transfer of training as displayed 
by students majoring in science? 

The present science set-up in the high 
schools gives the student a sneaking impres- 
sion that, having passed the course in general 
science or biology, he no longer has to re- 
member that subject. He even feels outraged 
to be reprimanded for not answering proper- 
ly. Didn’t he get 85% in his former science 
course? Isn’t a pass mark supposed to ring 
down the scientific curtain on the last science 
course? By what divine right of teachers’ 
gall should the student be required to “carry 
over” from the former science course to the 
new one? Small wonder then that at the end 
of a three year course in science the average 
garden-variety-of student is left, at best, 
mentally deep in the doldrums without a 
scientific breeze to stir him on to the real 
objectives in science teaching. If confession 
is in order, the honest student will have re- 
marked, “I’ve majored in science, so what?” 
Of course those students with an educational 
conscience may have a few brief pangs of 
scientific remorse. What a tremendous waste 
of time, money, and energy. Isn’t this suffi- 
cient grist upon which we teachers should 
sharpen our critical scientific teeth? 

While I salute my mental superiors who 


New York, New York 


have prepared our present science curric- 
ulum, nevertheless, I unhesitatingly propose 
an innovation which I hope will not outrage 
their pet ideas of the present setup. 


HE writer proposes a seminar course in 

science to be given in the senior year which 
will coordinate all the biological and phys- 
ical sciences. This is not a review cram 
course conducted in an atmosphere of sterile 
scientific pigeon-holing of advanced informa- 
tion, nor an intensive and extensive study of 
scientific principles. This seminar would be 
conducted in the following manner. As the 
new popular monthly publications on biolog- 
ical and physical sciences come off the press 
—each article would be discussed in class 
from its practical value, personal, scientific, 
commercial, and theoretical viewpoint and 
serve as a basis for review of principles 
learned in all previous courses of general 
science, biology, chemistry, physics, and 
physiography. Oh, what a wealth of useful 
personal, commercial, theoretical, and _prac- 
tical information is thus made available for 
consumption. How much more interesting 
this material becomes when discussed by the 
entire class, each offering some new angle. 
The experiments cited or suggested or im- 
plied in these articles serve as splendid labor- 
atory work for this course. The writer has 
tried this procedure with senior science stu- 
dents — after the final exams had _ been 
given — and has nothing but critical raves to 
offer. Both students and teacher went to bat, 
digesting each item— going to original 
sources, looking up references, redefining 
terms which had been discarded to educa- 
tional oblivion. It’s surprising to see how 
many theories are offered by students to ex- 
plain a new discovery. Even practical appli- 
cation are usually proffered by enthusiastic 
pupils, followed by suggested experiments to 
prove the point. What a marvelous excursion 
into the ramifications of the scientific atti- 
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A Simple Detector of Heat Radiation 


Replaces the Radiometer and Differential Thermometer 
JOSEPH HEITMER 


Bronx High School of Science 


HE essential principle of the apparatus here 
described for the detection of heat radia- 
tion is that of the air thermometer. The 
unique construction resides in the nature of 
the bulb and its relation to the stem. The 
bulb consists of a thin walled can of copper 
taken from a discarded electrolytic condenser. 
One side is coated with black India ink on 
the outside. The other half-side is polished 
with a fine abrasive. A one hole rubber 
stopper with a long glass tube completes the 
construction. Diluted red ink acts as the in- 
dicator against a white background. The best 
source of heat radiation is an electric heater. 
When the black side is turned to the source 
of radiation, the indicator rises rapidly. When 
the polished side faces the radiation, the in- 
dicator goes down rapidly. This can be re- 
peated indefinitely. 


Fig. |. Measuring heat radiation. 


NAKAA 


Side Side 


Bronx, New York City 


Hot Object 


Dark Li 


Fig. 2. Measuring radiation from a dark and from 
a shiny surface. 

This detector can be used in many ways. 
In itself it demonstrates the qualities of dark 
rough bodies as absorbers of heat radiation 
as compared to smooth reflecting bodies. 
Using the black side only it acts as a sensi- 
tive detector of heat radiation in the form of 
a thermometer. 


O show the difference in emissive powers 

of black and shiny objects, use Tyson’s 
apparatus (see Physics Club Demonstration, 
1941) with the following modification. In- 
stead of radiometer use the simple radiation 
detector first on the polished side of the 
radiator and then on the black side. Of course 
use the back, or sensitive side, facing the 
radiation. See Figure 2. 

To show -that heat radiation can be re- 
flected use the arrangement as shown in 
Figure 3. Before the reflector is placed in 
position, little heat radiation is indicated. 
Afterward, however, a rapid rise will occur. 


Fig. 3. Arrangement for measuring reflection of heat. 


| Replector | 


FEBRUARY, 1943 


Heat Detector 


Heater 


27 


BOS 
ay 
Dark 


Roosevelt Junior High School 


OR a persistently successful science class in 

the junior high school a variety of proced- 
use is vitally necessary. Exemplary class- 
room citizenship and desirable results in 
teaching depend upon the teachers’ ability 
to provide such variety. One very simple 
method, providing for a student lead class, 
has proved highly successful as an occasional 
departure. In this class activity students not 
only think, ask questions, and solve problems, 
but they enjoy doing it. 

Science teachers with acceptable texts may, 
with practically no preliminary preparation, 
inject this activity into their teaching pro- 
grams on most any day. 

Students must be selected by the instructor 
to occupy the positions of teacher, reader, 
and recording secretary. This may be done 
easily by asking for volunteers to hold up 
their hands. The instructor may then very 
quickly make the selections. 


REDIT is given for all contributions. The 
secretary records a point for every student 
who asks a question or satisfactorily answers 
one. The score of each individual is kept as 
the class proceeds. At the conclusion of the 
activity the recording secretary reports the 
results. 

The teacher (student) directs the class. He 
requests the reader to begin reading orally 
while the others follow in their texts. At a 
suitable place he stops the reader and asks 
the class if there are any questions. Almost 
all hands will be in the air. These questions 
may be based on what was read, or there may 
be questions related to the subject of study. 
The teacher calls on one of them. When the 
question is stated, those who know the answer 
have their hands up. If the answer given is 
correct, the teacher approves and the secre- 
tary records a point. There are more questions 
to be asked so the procedure is repeated. This 
continues until there are no significant ques- 
tions. If a question is asked which no one 
can answer, the student leader may call on 


Variety for Junior High Science Class 


JOHN J. COCHRANE 


Rockford, Illinois 


the instructor. After a brief questioning 
period, the leader requests the reader to con- 
tinue. 


ARKED enthusiasm and thoughtful read- 

ing are evident during this activity. Stu- 
dents are very anxious to ask questions, and 
just as interested in the answering of prob- 
lems offered by others. 

Junior high school students in general sci- 
ence participate wholeheartedly. Many stu- 
dents have appraised this procedure as being 
of great help to them in their reading of 
science, 

Such an activity is certainly no substitute 
for the many devices and methods used in 
modern science classes, but it is a desirable 
departure. Reading of current literature, such 
as science news sheets, may be handled with 
this plan. 

For one day of variety and enthusiastic all- 
student participation try this activity. Stu- 
dents may ask for it after that. 


SPIRIT OF FRANZ BOAS 


(Continued from Page Twenty-one) 


We are not just saying what we ought to do 
about it in the peacetime after the war. We 
are doing something about it now. This, our 
most immediate task, will consume a major 
portion of our energy. You have read, in the 
last two issues of this department, about pre- 
flight training. Numerous publications are 
available, at low cost, from the Superin- 
tendent of Documents. Ask for the list of 
technical manuals. Write also to the com- 
missioner of Education, Washington, D. C., 
for free literature on the Victory Program. 

Scientists and science teachers are descend- 
ing from their ivory towers to pitch in and 
help win this war. The spirit of Franz Boas 
lives. 


Wanted: More articles on demonstrations, 
projects, and other practical teaching ac- 
tivities. 
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INSECTS IN WAR TIME 


(Continued from Page Seven) 


scruples against such practices. But I believe 
that we should be prepared, not only to pro- 
tect the North American continent from such 
entomological attacks, but also to retaliate 
with insect warfare, if the enemies make 
further moves in that direction. Possibly we 
should beat them to it, now, since they have 
already broken the time-honored interna- 
tional traditions against such practices. 


NSECTS, when prevalent, have a profound 

effect upon the health of man in a great 
variety of ways. The annoyance they cause 
just by flying and buzzing about, often lead 
one to wish they would hurry up and bite 
one and get it over with. I am sure we would 
all be astonished by the results of an accurate 
census showing how much time is lost and 
how seriously human efficiency is reduced 
in all out-of-door activities in summer, how 
many accidents are caused by insects, and 
how tragically the enjoyment of all kinds of 
out-of-door sports is spoiled by the annoy- 
ance and fright caused by these pests. Their 
offensive odors and the unspeakably repulsive 
taste of their excretions upon berries and 
other fresh fruits cannot be ignored. 

Following these mere annoyances, which 
however may lead to serious results, we come 
to the real phases of injury. By entering our 
eyes, ears, nostrils, stomachs, and other parts 
of our bodies, insects often do serious harm 
and lead to fatal illness. 


EXT is the matter of insect venoms. These 

venoms are applied in at least five dif- 
ferent ways. By stinging and biting are the 
best known methods. In the foreign countries 
to which our armies are being sent are many 
viciously biting and stinging bugs, ticks, black 
flies, deer flies, stable flies, punkies, spiders, 
scorpions, centipedes, ants, wasps and bees, 
the like of which we in America have never 
encountered. They commonly cause hours of 
agony, indescribable suffering, illness, and 
sometimes death of the victims. All troops 
sent into tropical and subtropical lands 
should have a well-trained medical entomol- 
ogist with them to guard against suffering 
and disablement from such direct and in- 
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sidious attacks. As an example of how serious 
insect venoms may be, I may cite the well- 
known effects of chigger bites. Contrary to 
the common opinion, this tiny mite does not 
burrow into the skin. It merely inserts its 
mouth stylets, sucks blood for several hours 
without being felt and then drops off, leaving 
behind a venom which, considering the small 
amount that the tiny creature, only as big as 
the cross-section of a fine needle, could pos- 
sibly inject, must be many times more potent 
than rattlesnake or copperhead venom. One 
of the most loathsome and bothersome of the 
biting insects is the bed bug, which has al- 
ready been causing plenty of grief in our 
army cantonments. 

Besides the many stinging and biting pests, 
there are the nettling caterpillars, whose stiff 
body hairs contain an irritating venom intro- 
duced to the skin when they brush over our 
faces, arms or hands; the blistering or ves- 
icating beetles that, when crushed against the 
skin, cause painful blisters due to venoms 
in their body fluids, though they have ro 
sharp weapons for penetrating our flesh. “ad 
finally there are some insects with poisons 
in their blood, which may kill animals 
when such insects are accidentally swallowed 
with other food. The body fluids of the com- 
mon stable fly have been found toxic to 
laboratory animals such as rats and guinea- 
pigs. Chickens are often killed by eating 
rose chafer beetles. Some of the grain insects, 
if ground up with flour, may cause illness 
in man. 

F increased importance are the parasites 

that make their homes upon or inside the 
bodies of man and other animals. These most- 
odious of all insect warriors include fleas, 
chewing lice, blood-sucking lice, mites and 
ticks, a total of more than 4,000 species 
which dwell among the hairs or feathers of 
all kinds of larger animals and feed upon 
their bodies. The itch mites, screw-worms, 
horse bots, sheep bots, ox-warbles, human 
bots and many other kinds of maggots tunnel 
into the flesh, like wood-borers in trees and 
non-woody plants, penetrate through nasal 
passages and head sinuses, attach to the walls 
of the stomach, or invade the urino-genital 
system, leading always to very serious trouble 
and frequently causing death. 


& 
& 
# 
= 
29 


It must be borne in mind then, that insects 
may themselves be pathogens; that is, their 
varied attacks may cause a diseased condition 
by direct contact, by feeding, by biting or 
stinging in defense of their lives or their 
nests, and by venoms deposited upon the skin 
or taken internally with our food. 


HIS, however, is far from being the most 

important insect menace to our health. 
Other insects such as the common house fly, 
which can neither bite nor sting and has no 
venom, is so menacing to us as a carrier of 
other living organisms which are pathogens, 
including bacteria, protozoa and the eggs of 
parasitic worms, and depositing them upon 
our food, lips, eyes and dishes, that I have 
no hesitation in calling the house fly the 
most dangerous wild animal in Illinois. It is 
so abundant, so ubiquitous, so dirty, and so 
tolerated by man, that I really think it is 
more likely to cause your death or mine, by 
disseminating typhoid fever, ‘tuberculosis, 
diarrheas, dysentery, ophthalmia, gangrene, 
and other diseases—a greater menace to our 
lives, so long as we stay in Illinois, than any 


other wild animal that lives in this benign, 
plague-free and salubrious area of the world. 
That is true only because we do not have any 
of the world’s worst animal enemies within 
our bounderies. Dangerous as it is, the house 
fly is not the most sinister and harmful wild 
animal in many parts of the continental 
United States and in most other parts of the 
world. 

By far the most serious threat to human 
and animal lives arises from a combination 
of domesticity (that is, a tendency on the 
part of the insect to live in our dwellings), 
the blood-sucking habit, and the fact that 
such insects almost inevitably spread from 
person to person the germs of many deadly 
diseases. In these days we have learned to 
look with suspicion upon alliances of any 
kind; and particularly when both parties of 
the alliance are notorious evil-doers, the hook- 
up is rightly viewed with grave alarm. In the 
relations of insects and the pathogens of 
disease we have an alliance between the two 
most terrible groups of mankind’s enemies. 
By their contact with us and our valuable 
animals, these creatures form intimate and 
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intricate, three-party relationships involving 
us and the only two great piotic forces of 
nature which we have not yet been able to 
conquer, namely first, the insects, mites and 
ticks; and secondly, the disease-producing 
organisms — bacteria, protozoa, pathogenic 
fungi, parasitic worms and viruses. 


HERE are of course various ways in which 

these pathogens can get from one human 
or animal victim to others, as they must in 
order to survive. But, with reference to scores 
of deadly diseases, the only way they can get 
from one host or person to another, is to be 
transported by certain insects. I call this the 
morbific triangle, because man and his do- 
mesticated animals form the apex of the tri- 
angle of interrelations toward which the full 
fury of these two groups has been directed. 

The advantage of this alliance of the help- 
less, inactive protozoa, bacteria, and viruses 
with the active, hardy, ubiquitous and wide- 
traveling insects can hardly be overempha- 
sized. Many of these pathogens have no 
method of moving from place to place with- 
out the aid of these “insect taxicabs.” The 
insect carriers serve the disease germs better 
than our automobiles do us, for they are di- 
rected by an almost infallible instinct to go 
exactly to the place where the pathogens need 
to go— namely, to the animal from which 
that insect must get its food, and which is 
also the host within which the pathogen must 
be implanted in order to survive. The biting 
mouth parts of the insect also form a perfect 
hypodermic needle for injecting the patho- 
gens into the blood or other tissues of man 
where the pathogens feed and multiply. 


HE insects thus provide a snug moist shelter 
for these germ enemies of mankind, (many 

of which cannot even withstand exposure to 
dry air); they provide a winter haven, a 
reservoir, and a system of transportation, 
within which the pathogens can rest and feed 
securely as long as the insect lives; and, at 
each occasion when the insect bites a man 
or other suitable animal host, they slip some 
of their Fifth Columnists into our blood. 
Their immediate security and the welfare of 
their offspring is assured by the fact that, if 
there is anywhere at hand an animal in which 
the germs can live and multiply, the blood- 
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thirsty instinct of the insect will find such 
animal and carry the germs to it with utmost 
safety and dispatch. From man’s point of 
view this alliance between insects and disease 
germs is most insalubrious, for it multiplies 
and intensifies the damage that insects can 


do a thousand-fold. 


Every school boy and girl knows about one 
of these morbific triangles; namely, that the 
only way man may be striken by malaria is 
to be bitten by a mosquito that is infected 
with the malarial protozoa. But many people 
do not realize that this is only one of more 
than a score of highly fatal diseases that are 
absolutely dependent upon insects to spread 
them from one person or animal to another, 
and often as a host in which they live during 
an essential part of their life cycle that can- 
not be passed anywhere else. Besides the cases 
in which the insect carrier is also an essential 
host of the pathogen, there are more than 200 
other bacterial, protozoan, virus and worm 
diseases of man and animals in which insects, 
mites and ticks play a very important, though 
not always essential part as disseminators. 


N all past wars deaths from epidemics of 

insect-borne diseases have generally caused 
more deaths than the enemies’ bullets, bombs 
and bayonets. It was typhus fever, more than 
the valor of Russian soldiers, that defeated 
Napoleon’s “grand army” in Russia. In the 
Crimean War, the British suffered about 
1,700 deaths from wounds and over 15,000 
from insect-borne diseases. In-the Boer War, 
less than 7,000 British troops died of wounds, 
while over 13,000 died of diseases, in addition 
to which 72,000 were invalided back to Eng- 
land, suffering from insect-borne infections. 
In the Spanish-American War, typhoid fever, 
spread by house flies, and yellow fever, dis- 
seminated by mosquitoes, were more devas- 
tating to our forces than the Spaniards. In 
Austria-Hungary in one year, ending in Sep- 
tember, 1915, there were 27,500 cases of 
cholera, spread by house flies, and 15,270 
deaths from that disease among the Mediter- 
ranean Expeditionary Forces. During World 
War I, louse-borne typhus fever caused over 
300,000 deaths in Serbia and over 2,000,000 
in Russia, in addition to which there were 
disturbing outbreaks of trench fever, also 
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spread by “cooties,’ on the Western front. 
And the insect menace in the present war in 
the South Pacific, in West and Central Africa, 
and in the Mediterranean areas we believe 
presents a problem second only to the neces- 
sity of supplying our forces with food and 
munitions. There have been a number of 
threatening outbreaks of typhus on the con- 
tinent of Europe. And it is generally admitted 
that it was malaria which caused our defeat 
in the Phillipines. 


VERY great war in the past has also been 
followed by widespread, deadly epidemics 
of diseases, in parts of the world remote from 
the battle fields, due to the introduction of 
infections by returning soldiers or by pris- 
oners of war. These have often lead to losses 
in civilian lives, greater than those inflicted 
upon the armies during the conflict itself. 
An epidemic of louse-borne typhus fever 
killed more than 10,000,000 people in the 
Balkans and the Ukraine, immediately after 
World War I. The most rigid inspections and 
precautions, by persons having an intimate 
knowledge of the appearance and habits of 
insect-carriers of diseases, will be necessary 
to prevent the spread of deadly infections 
into the United States, by troop movements 
during and following the war. Recently louse- 
infested Italian war prisoners have been 
brought into the Middle West, which might 
start an epidemic of typhus among associated 
service men and civilians. The inevitable 
lowering of resistance and sanitary standards, 
due to the war privations we may have to en- 
dure if the struggle continues for several 
years, so as to lead to universal impoverish- 
ment and a general breakdown of sanitary 
conditions, both among troops and civilians, 
is very likely to be followed by devastating 
post-war epidemics. To keep the insect-borne 
diseases from becoming established in this 
country, trained medical entomologists must 
be engaged to cooperate with physicians and 
bacteriologists to render a vital service. 
There seems to be a very widespread error 
of assuming that physicians, sanitary engi- 
neers and bacteriologists are all that are 
needed to protect our troops from diseases. 
But they are not adequate and competent to 
control the all-important insect-borne epi- 


demics. Except in cases where effective im- 
munizing vaccinations have been developed, 
the control of these diseases depends upon 
the control of the insect vectors. Even in cases 
where immunization is possible, as for yellow 
fever, it is obvious that the eradication of the 
insect carriers gives the most satisfactory, 
and the only permanent control. In Africa, 
where Bayer 205, Tryparsamide and Atoxyl 
have been used to destroy the trypanosome 
pathogens of sleeping sickness, it has been 
found that in areas where such chemotherapy 
has been used for a long time, the trypano- 
somes have acquired resistance to the drugs 
which threatens to render such control useless. 
Hindle has well said: “The only effective 
way of suppressing sleeping sickness is by 
killing the tsetse fly carriers.” So the control 
of this and many other insect-borne diseases 
is a problem for men trained in medical en- 
tomology. Prevention is so vastly more im- 
portant and desirable than attempts to cure 
diseases, that entomologists should be en- 
gaged to aid physicians and sanitary engi- 
neers, by performing the duty of insect con- 
trol, for which they alone are qualified and 
competent. The British, because of their long 
and intimate contact with tropical insect- 
borne diseases in Africa, India, Malay, and 
other of their colonies, appreciate the import- 
ance of entomology vastly better than our 
administrators do. I understand that every 
British expeditionary unit includes at least 
two trained entomologists for every one hun- 
dred troops. 


NSECT control under camp conditions pre- 

sents many problems that cannot be antici- 
pated. Only broadly and technically trained 
men, alert to the probable versatile attacks 
of these six-footed enemies and familiar with 
control operations that may control them 
under varied conditions, can be depended 
upon to meet such emerency conditions. 
Every one of our expeditionary units and 
every army and navy training camp on this 
continent should have some well-trained en- 
tomologists attached and given a rank that 
will assure respect for, and adoption of, their 
recommendations. And the larger the per- 
centage of our men in the service, as well 
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SCIENCE IN MODERN LIFE SERIES $7! 


Trafton 
EXPLORING SCIENCE $1.32 


This new three-book series of science texts for grades 
7, 8, and 9 offers a scientifically accurate, completely 


functional, and thoroughly integrated program in gen- 
eral science. 


Write for your sample copies 


J. B. LIPPINCOTT COMPANY 


CHICAGO PHILADELPHIA NEW YORK 


C c N C 
ON THE MARCH Smith 


anew series for the Junior High School grades 


Book One : Grade VII _ $1.40 
Book Two : Grade VIII on press 
Book Three : Grade IX $1.80 


Each book is carefully planned to lead the pupil into scientific habits 
of thought and action. The study equipment is complete and includes 
activities and new-type tests. Thought questions and review question 


point applications to daily life. Clear type and striking illustrations 
distinguish the series. 


HOUGHTON MIFFLIN COMPANY 


Boston - New York Chicago Dallas Atlanta San Francisco 
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SYNTHETIC RUBBER 


(Continued from Page Thirteen) 


resistant to deterioration in sunlight and air, 
to abrasion, and to softening and solution in 
oils and greases. This has led to extensive 
use in such special applications as gaskets 
and hose for gasoline lines, special conveyor 
belts and barrage balloons. In spite of a 
price three to four times that of natural rub- 
ber Neoprene production has more than 
doubled in each of the dozen years it has 
been on the market. At the present time, ex- 
pansion of Neoprene production to 40,000 
tons a year is planned. This is a small, but 
nonetheless highly important, part of the syn- 
thetic rubber program. 


HE product which will form the bulk of 

our synthetic rubber is Buna S, which is 
based on the parent substance, butadiene it- 
self. It has long been known that butadiene 
will polymerize to a_ rubber-like material 
which has been called Buna rubber. The 
name is derived from the first two letters to 
butadiene, combined with the chemical sym- 
bol for sodium, used to catalyze the poly- 
merization. 

It is a curious fact that the three principal 
countries which manufacture Buna _ rubbers 
—Germany, Russia, and the United States— 
each base their commercial synthesis on dif- 
ferent raw materials Germany uses acetylene, 
prepared from coal and limestone, Russia 
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uses alcohol, prepared by fermentation, and 
the United States uses petroleum, with con- 
siderable additional production from alcohol. 


T has been found that inclusion of some 15 

to 20% of styrene in the butadiene leads 
to a polymer containing both substances. It 
is known as Buna S and has mechanical prop- 
erties superior to those of Buna rubber it- 
self. This polymer is analogous to a chain 
constructed of two different types of links. 
Substances of this type, built up of a more 
or less random arrangement of different 
types of units, are known as copolymers. 
Thus, Buna S is referred to as a copolymer 
of butadiene and styrene and is built up of 
butadiene and styrene units in the long poly- 
mer chain. 

Over 400,000 tons of Buna S will be made 
in 1943, over 700,000 in 1944 

Butyl rubber, one of the newest synthetic 
rubbers, is an American development. It uses 
isobutylene, readily available petro- 
leum, and just enough isoprene or butadiene 
(1 or 2%) to give material with a few dou- 
ble bonds to react with sulfur in vulcaniza- 
tion. There will then be no reactive double 
bonds in vulcanized butyl rubber and it is 
therefore extremely stable to chemical de- 
composition. Such reagents as strong acids 
or ozone, which rapidly disintegrate natural 
rubber, leave butyl rubber unaffected. The 


economic possibilities indicate that butyl may 
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BEFORE YOU FLY: Essentials of Aeronautics, 


by Robinson, Middleton, Rawlins, Phillips 


@ For refresher courses in mathematics 
A MATHEMATICS REFRESHER, by Hooper 


@ For a one-year course in mechanical drawing 
MECHANICAL DRAWING INCLUDING BLUEPRINT READING, 
by Babbitt and Swartz 


For further information, write to 


HENRY HOLT and COMPANY, Inc. 


NEW YORK CHICAGO 


SAN FRANCISCO 


eventually be the cheapest synthetic of all. 
Present plans call for the production of butyl 
rubber at the rate of 132,000 tons a year by 
1944. 


N addition to the substances discussed above, 

which might be considered to be rather 
closely related to natural rubber, there are 
a variety of substitutes for rubber which are 
quite unrelated chemically. Their only claim 
to chemical relationship is that they too are 
polymers or “giant” molecules. 

Included in this group are such materials 
as Thiokol, one of the earliest useful syn- 
thetic rubbers (1922) and Norepol, one of 
the most recent. Thiokol, prepared from 
ethylene, chlorine and sulfur as the basic raw 
materials, can be used in contact with gaso- 
line and to make satisfactory light-duty tires. 
Norpol is a recent development of the North- 
ern Regional Laboratory of the Department 
of Agriculture at Peoria. It is prepared from 
soybean oil and one of the ingredients used 
to manufacture nylon. It shows high promise 
of becoming a useful product. 
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N addition to the various synthetic rubbers, 

there are a variety of plastics which can 
replace rubber in many applications. Men- 
tion might be made of Koroseal, for water- 
proofing cloth, Resistoflex, for protective 
gloves, and Styron, ethyl cellulose, Bakelite 
and others, for electrical insulation. These 
substances are not considered as synthetic 
rubbers because although they too are poly- 
mers, they are only plastic, not elastic. 


In closing, I should like to say that, given 
a few years to learn the tricks of economical 
synthesis of the starting materials, to learn 
the best ways of putting the small molecules 
together to make the “giant” rubber mole- 
cules, and above all to learn the highly im- 
portant art of compounding the various syn- 
thetics for the particular use desired, it seems 
highly likely that the synthetic rubber indus- 
try will have developed a product so eco- 
nomical and so superior that natural rubber 
may never recover the market the Japs have 
now so effectively cut off. 


q 


EMPHASIS IN PHYSICAL 
SCIENCE 


(Continued from Page Nine) 


apparatus. This suggestion applies partic- 
ularly to the schools in the agricultural 
communities. In a serious study of meteor- 
ology it should be possible to construct suit- 
able rain gauges, barometers, and hygrom- 
eters. Graphs can be used in very practical 
and convincing manner in connection with 
weather records. 

If you are in a rural community, take an 
active part in helping apply scientific prin- 
ciples to the increase in food production, 
improvement of methods of preserving foods, 
and in reducing decay, corrosion and other 
losses. The care of farm machinery is a 
practical problem in which science should 
be interested. Home refrigeration and home 
canning will present problems which cannot 
now be solved simply by going to the hard- 
ware store. Dehydration of. foods for preser- 
vation is after all a problem in science. 


HE importance of mathematics as a tool 
for use in scientific exact work, especially 

as related to the war, should be emphasized. 
Teachers can develop a supply of very real- 
istic and stimulating problems utilizing war 
situations. Physics teachers can use the news- 
paper statements that planes can dodge anti- 
aircraft shell by changing line of flight after 
they see the flash when the gun is fired. They 
also read that a ship, such as a destroyer, 
may travel a quarter of a mile after a bomb 
is dropped from a plane before the bomb 


reaches its target, thus having opportunity . 


to escape by changing course. Aviation, navi- 
gation, and mechanized warfare provide in- 
teresting background for thousands of prob- 
lems. If you can still get slide rules readily, 
and I am advised that student-type rules are 
available, by all means teach the use of the 
slide rule in physics, chemistry and mathe- 
matics. 

If all American youth of today are to be- 
come “air-minded,” why would it not be stim- 
ulating to use an airplane instrument board 
as a starting point for an entire physics 
course? Study of the instruments, learning 
why and how they work, would make quite a 
physics course. 


PROBLEM stimulating to most chemistry 

students would be the making of the very 
best possible incendiary bomb, using common 
inexpensive materials, and making the bomb 
as foolproof as possible. Immediately follow- 
ing this, of course, would be the project of 
determining the safest and most effective 
method of dealing with incendiaries in a 
bombing raid. 

Another project for physics might be a 
study of the problems in camouflage and of 
“‘lights-out,” or use of lights to deceive bomb- 
ing pilots. 

Such homely and important problems as 
care of anti-freeze solutions, determination 
of tire pressures actually giving maximum 
mileage, might stimulate interest. Although 
there is perha;s little danger of war gas 
attacks in this area, many students would be 
interested in study of and preparation of 
decontamination agents to be kept in home 
or school ready for use. Complete instruc- 
tions for preparation of war gas identifica- 
tion sets may be found in the August, 1942 
issue of the Journal of Chemical Education. 
This article includes methods for preparing 
the agents themselves. Many smaller com- 
munities would surely profit by organization 
and training of student volunteer chemical 
fire-fighting groups. 

Physics teachers can contribute by stress- 
ing mechanics, heat, radio and electricity, and 
photography. 


HY not team up with the physical educa- 
tion and home economics people to get 
really insistant about health through im- 
provement of diet? Utilize data from local 
medical boards and draft board rejections. 
Make a real effort to influence home diet and 
cooling procedures. I understand that about 
80% of all applicants for the Marines are 
now rejected because of physical defects. 
27% of all Marine officer candidates, all 
college graduates, wash out because of phys- 
ical failures. Lt. Jay Berwaner, Naval Avia- 
tion, stated recently that only about 6% of 
our youth of today are physically fit for 
combat aviation. 
A project involving actual laboratory work 
might be developed to study the percentage 
of actual recoverable tin from tin cans. It 
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is at least remotely possible that this could 
be undertaken as a lare scale project in 
towns not now having such service. Possibly 
some local work can be done on substitute 
material for fruit jar rings, as well as de- 
velopment of nearby limestone deposits, etc. 

For something really exciting and spec- 
tacular, organize a glider club and build a 
primary glider. This is an undertaking of real 
magnitude, which might not be restricted to 
people of high school age. Such projects are 
feasible and are being carried out success- 


fully. 

VERY effort should be devoted, in my opin- 

ion, to interesting and informing students 
about what is going on now and what will 
happen in the future rather than what was 
so in the past. Stimulate the imagination to 
wonder what the world will be like after the 
war, with progress in such fields as medi- 
cine, fuels, automobiles and planes, light 
metals such as magnesium and aluminum. If 
we can really prepare students to expect a 
world changed in many respects, that in it- 
self may be a real help in preparing them 
for the parts they are to play in later years. 
Certainly you can emphasize the fact that our 
country and the world needs highly educated, 
trained technicians, scientists and workmen 
rather than just common laborers. 

The change in demand for farm products 
can be emphasized by many teachers. Per- 
haps people of the corn belt should be pre- 
pared for a revolution in scientific agricul- 
ture. 

The scientific principles involved in the 
present search for and development of sub- 
stitute materials can be pointed out in an in- 
teresting manner. These principles can be 
discussed in connection with a study of rub- 
ber, tin, silk, ete. 


WELL recognize that there is nothing new 

in these suggestions. It really amounts to 
making the subject more practical or more 
closely related to the environment of the stu- 
dent. Theory is approached only through 
practical, close-at-hand applications. Some 
people would say that these recommendations 
sacrifice permanent values for the more im- 
mediate need. Perhaps so, but I doubt it. 
At any rate, if the suggestions stimulate you 
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BENJAMIN’S 
Fundamentals of Electricity 
and 
JOSEPH’S 


Fundamentals of Machines 


Prepared especially to meet 
the War Department’s Pre- 
Induction Program, these 
new books have the best of 
scientific authority behind 
them. 


to a more careful examination and criticism 
of the work you are doing, it will be worth- 
while regardless of your final choice. 

You will find daily newspaper, magazines, 
and technical periodicals full of situations 
which can be utilized in the science teaching 
work. Chemical and Engineering News, the 
American Chemical Society news publication, 
is worth careful reading. Many government 
publications, such as the War Department 
TM and others, are available as source ma- 
terials. 


Those of us who have left the teaching pro- 
fession, at least temporarily, look to you who 
remain to carry on the job. In fact, with so 
much deadwood removed, and under such ex- 
ceptional stimulation by present conditions, 
real progress and improvement should be 
made. Some people say public education has 
failed — that it must improve or perish. You 
are the ones who must sacrifice by longer 
hours of toil to be of more real service to 
your students, your community and your 
country. 
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APPLYING NEW PROCEDURES 


(Continued from Page Fifteen) 


ily developed in the first ten weeks, and 
showed a satisfactory mastery of these essen- 
tials, in general. It is still too soon to draw 
any very sweeping conclusions, but we do 
have evidence that the boys like the work, and 
that they are learning a great deal of chem- 
istry. 

I probably will be unable to “beat you to 
the draw” in suggesting a formidable list of 
reasons why such a procedure could never be 
used in your classes. You have no research 
laboratory handy. There is no research chem- 
ist to give his time as an instructor. Your 
classes are far too large. Your periods are 
far too short. So be it. But if, perchance, 
there are some here whose chemical knowl- 
edge is not all book knowledge, who would 
rather test something experimentally them- 
selves than to read of others’ experiments; if 
there are some who actually practice what 
they preach to their students about home lab- 
oratories, then to you I have this to say. 
There are plenty of simple, practical chem- 
ical problems yet unsolved. Look about you. 
Pick up one of them as a hobby. Develop it 
to the point where you begin to get results. 
Then see what you can do about using it to 
teach chemistry by using real problems. 


HE second new procedure illustrates the use 

of the materials and methods of science to 
deal with a mildly controversial topic — 
“Which brand of peas shall I buy”? The 
information upon which this account is based 
comes from Mr. David Aptekar of North- 
western High School of Detroit. 

By chance, one of the members of the class 
asked what “Grade A” on a can of peas 
meant. This gave the teacher an opportunity 
to arouse interest on the subject of grade 
labeling. The class wanted to know if an ex- 
periment on grades of peas might be feasible 
in our laboratory. It was agreed that, at the 
following meeting, a half dozen students 
would bring in various brands of canned 
peas. These. would be used as the basis for 
a grading experiment. 

Seven different brands of canned peas were 
brought in. These were placed on the desk 
around which the students had gathered, and 


the teacher raised the question as to how we 
were going to set about to grade these ma- 
terials. The students suggested the following 
points of comparison: brand, size of can, 
price, where purchased, number of imperfect 
peas, weight of contents as listed on label, 
and actual weight, weight of solid content, 
clearness of liquid, uniformity of color, uni- 
formity of pea size, tenderness, flavor ,and 
finally grade. 

The class realized that if each of them were 
to do all of these things, the experiment 
would be very long and drawn out. Someone 
suggested that committees be given responsi- 
bility for certain portions of each of the items 
to be tested, and that finally a chart be drawn 
up, on which this information could be com- 
piled. 


HE discussion brought out the fact that in 
order to be unbiased in the matter of 
taste, flavor, and so forth, it would be best 
to remove the labels and judge the contents 
objectively. One committee set to work re- 
moving the labels and handling the clerical 
work, that is, the recording of data. Another 
group was set to work studying labels, and 
still another group was put to work weighing 
the contents. The larger group graded ma- 
terials on the basis of tenderness, flavor, 
uniformity of size, and color. Students de- 
cided not to confer with each other in their 
evaluation, in order to get a fairer judgment. 
As the data was gathered, it was put on the 
chart, and this chart. was made available to 
everyone in the class. The students were then 
asked to write out as many conclusjons as 
were evident from the data collected. The 
students concluded: 


1. That price was no criterion of quality, 
and that certain “premium quality” 
brands could not be identified after the 
label had been removed. 


2. That the actual weight of contents in all 


cans tested exceeded the weight given on 
the label. 


3. That there was a wide diversity in the 
actual weight of peas which came in dif- 
ferent cans. 


4. That there was a considerable variation 
in clearness of the liquid, and that a 


THE SCIENCE TEACHER 


6. 


7 


8 


s 
I 


- 


5. 
9 


darker liquid was associated with a 
poorer flavor in peas. 

5. That pea size varied cojfisiderably in all 
grades of peas. 


6. That the smaller peas were not necessarily 
more tender than the larger ones, or vice 
versa. 

That all brands labeled “Grade A” were 
also judged “A” by the students, and that 
those which had no grade labeling were, 
in these instances, of inferior quality. 


~) 


8. That there was a considerable variation 
in the information put on the labels which 
would aid the consumer in judging qual- 
ity. 

9. That there was a need for more informa- 
tion on all labels as an aid to intelligent 
consumption. 


HE laboratory exercise we have just de- 

scribed is but one part of a much more 
extensive course in consumer chemistry. Any 
such course must be largely individualistic. 
It would be impossible to bodily transport 
this course of study to a situation where avail- 
able materials and student interests are quite 
different. It is possible, however, for an ag- 
gressive teacher to do a great deal in the 
development of methods for objective evalua- 
tion of the things we consume. For all 
students, consumer aspects of science are 
valuable, whether their needs are those of 
the industrial city, the agricultural com- 
munity, or the universal needs of consumers. 

The final procedure to be described in- 
volves the solution af a laboratory problem. 
It is not a very good illustration of the 
idealized “steps” in the scientific method, but 
it probably comes much closer to the actual- 
ity of scientific procedure. Of course, the 
situation is planned so that the probability 
of success is considerably greater than in 
the typical pioneer experiment. 

The problem is the laboratory preparation 
of methane. We give to each student a slip 
of paper bearing the following information. 

(1) Sodium acetate reacts with sodium 
hydroxide to give methane. (Use structural 
formulas to “see” the reaction) 


(2) Finely divided sodium hydroxide is 
best obtained in the form of sodalime. a 
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mixture of approximately equal parts of 
sodium hydroxide and calcium oxide. 


(3) In the presence of water. reactions 
between the sodium acetate and soda lime 
which do not produce methane are possible. 


(4) Molten sodium acetate will attack the 
ylaze on porcelain. 


(5) Methane is slightly soluble in cold 


water. 


T was expected that the students would re- 
call from their own information the follow- 
ing facts. 


(1) Heat generally increases the rate of a 
chemical reaction. 


(2) Water of crystallization can be given 
off by heating the crystals. 


(3) Solubility of gases in water generally 
decreases with increase in temperature. 


The job of the students, in preparation for 
the laboratory exercise, was to write out the 
procedure which they planned to use for the 
exercise. In order to do this they needed to 
draw upon the information given as well 
as information previously learned. They were 
required to think the problem through very 
carefully in order to fit this information into 
a logical plan. They had to make use of 
chemical calculations to determine the quan- 
tities of materials to be used. 

The procedures the students submitted were 
checked only to eliminate potentially danger- 
our procedures. It was expected that the 
results of the exercise would be the best 
indicator of other errors. The student who 
tried to collect the gas by downward dis- 
placement of air could not tell when his 
bottle was filled. The boy who forgot to allow 
for the calcium oxide in his calculations of 
needed sodium hydroxide got a very poor 
yield. In general, however, the students were 
quite successful in planning and carrying 
through this laboratory exercise. The same 
procedure has been used on other experi- 
ments with equal success. 


T SEEMS quite likely that an entire course 

in chemistry could be built around this 
procedure by using each bit of information 
presented to solve a particular problem. In- 
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e Adventures with Living Things (Kroeber and Wolff) 
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Attractive, up-to-date physiography. Laboratory Exercises 


e Modern Everyday Chemistry (Ralph E. Horton) 


Practical, interesting socialized approach. Laboratory Manual 
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stead of having him read the authors expla- 
nation of burning; let him read a few briefly 
stated fundamental facts; let him perform a 
few simple experiments; and then let him 
formulate his own explanation. One might 
get some neo-phlogiston theories, or worse, 
but at least there would have been some 
thinking done, and the basis for an intelligent 
discussion would have been laid. With a few 
exceptions our textbooks in chemistry be- 
come larger and larger. An up to the minute 
text must treat all of the recent advances in 
chemistry in order to be considered complete. 
It must also include almost all of what has 
appeared in any previous text. Small wonder 
that our students become confused and lose 
interest when confronted by such a “wealth” 
of material. The average chemistry text does 
a much better job as a reference book than 
it does as a teaching instrument. A number 
of the better workbooks are taking over from 
the textbooks the task of guiding the learner. 
Yet even in them the majar stress is on facts 
learned, not on problems solved. In a science 
class, | submit to you, that is not right. 
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HUS FAR we have covered briefly the pro- 

gram of the National Committee on Science 
Teaching, the fundamental requirement of 
good teaching in science, which is to put 
forth the effort to do well the things we 
already know how to do, and three illustra- 
tions of effective procedures which dealt with 
the practical problem of magnesium extrac- 
tion, the consumer problem of grade labeling, 
and the problem approach to a laboratory 
exercise. There remains one further item to 
cover. 

Educational programs are being dislocated 
by the war. Now more than ever before we 
need to build a science program around pupil 
needs, recognizing the twofold problem of 
victory and reconstruction. Teachers and stu- 
dents need to concentrate as never before on 
getting things learned. We have no time and 
energy to waste on half-hearted learners. We 
have no right to inflict poorly planned lessons 
on our pupils. Problem material in science 
should be built around practical situations; 
practical in their relation to winning the war, 
and practical in their relation to better living 
after the war. 
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INSECTS IN WAR TIME 


(Continued from Page Thirty-three) 


as in essential civilian work, who have taken 
at least an introductory course in entomology, 
the better they will be able to protect them- 
selves and their associates from the danger- 
ous insects that will certainly attack them. 
Thorough inspection of incoming and out- 
going troops and prisoners of war, to make 
sure that they are not conveying dangerous 
pests on their persons or in their baggage; 
protection of the food supplies both from 
waste due to infestation by insects and from 
contamination by disease organisms spread 
by insects; advice and guidance in the loca- 
tion of camps and cantonments to avoid areas 
where mosquitoes, tsetse flies, chiggers, ticks, 
black flies, horse flies, sand flies, and other 
serious pests are prevalent; the proper dis- 
position of camp refuse to avoid contamina- 
tion of foods by house flies and cockroaches 
—those are some of the important duties, in 
addition to the destruction of infestations of 


lice, fleas, bed bugs, cockroaches, mos- 
quitoes, ants, termites, clothes moths, carpet 
beetles and food-infesting insects, which only 
men having entomological training can be 
expected to perform. 


UCCESSFUL control depends, first, upon 

ability to determine the exact species of 
insect involved. Species so similar in appear- 
ance that only an entomologist with a micro- 
scope can distinguish them, commonly differ 
so greatly in habits that one of them may be 
of no importance and the other a menace of 
the first rank. Also, a control measure 99 
per cent effective for one species of pest may 
fail utterly for a closely related and very 
similar-looking one, because of their differ- 
ent habits. Consequently insect control de- 
mands technically trained men, just as air- 
plane construction, ship-building and other 
engineering projects do. Such technically 
trained men can be made available in ade- 


(Continued on Page Forty-five) 
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DETERMINATION OF VITAMINS 


(Continued from Page Eleven) 


to them. All tubes are made up to 10 ml., 
sterilized to destroy all other organisms and 
then inoculated with lactobacillus casei. They 
are incubated for 72 hours. The amount of 
lactic acid produced in each tube is then 
titrated with tenth normal sodium hydroxide. 


If everything has gone well, and it often 
doesn’t, a standard curve such as is illustrated 
is obtained. The reading at 0 is due to a 
small amount of vitamin that is left in the 
media. The sample values must be below 10.3 
ml. of sodium hydroxide. When the peak is 
reached it is impossible to tell what part of 
the curve a sample reading is on. 


UPPOSE one of our samples was dry milk 
solids, the solid portion of skim milk. We 
started with 5 grams in 100 ml. Through 
various dilutions we finally had an extract 
so that 1 ml. was equal to .002 of a gram of 
dry milk solids. From the data in Table 1 
the value of 20.75 mg. of riboflavin, per gram 
of dry milk solids is obtained. 


TABLE I. 
Riboflavin Assay of Dry Milk Solids. 
m.l of Titration Micrograms Micrograms of 
extract ml. of N10 of riboflavin riboflavin per 
NaOH g. ec. of extract 
1 2.6 044 044. 
1 2.5 042 042 
2 4.1 .080 .040 
2 4.3 085 0425 
3 9.5 .210 .070* 
3 5.5 114 .038 
4 7.45 .160 .040 
4 7.65 165 041 
S 9.50 .210 .042 
5 9.95 .220 044 
Aver. 
0415 X se = 20.75 wg gm. of dry milk 
solids. 


a. Sample is too far off. Value was not used. 


This method is similar to that for several 
vitamins. Nicotinic acid and pantothenic acid 
are determined by acid titration. Some people 
prefer to measure turbidity. This is possible 
because the organism can be suspended in 
the solution by stirring and the turbidity 
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produced can be measured in a photelometer. 
This is done for riboflavin in some labora- 
tories. 

Thiamin is determined by yeast growth. 
The bacteriologist put a tongue twister, 
saccharomyces cerevisiae, on this organism. 
The Texas Bulletin describes a method using 
this material and measuring the amount of 
turbidity. It is so sensitive that the quantity 
measured is .001 of a microgram. 

Schultz, Atkin and Frey have measured the 
stimulation of carbon dioxide production 
caused by thiamin on a baker’s yeast media. 
The proper conditions of media, temperature 
and acidity are established. The solution is 
shaken and the volume of carbon dioxide 
given off is measured. This method is used 
in a range of 1 to 4 micrograms. Laboratories 
that have used it report good results. 


HE microbiological method is used for 
many materials that have not been es- 
tablished as necessary factors in human nu- 
trition. Folic acid, pyridoxine and panto- 
thenic acid are a few. As might be expected, 
it is very valuable to the bacteriologist. Using 
it they can assay their media for various 
materials. Also, it has been a great stride 
forward in finding the factors necessary for 
bacterial growth. 

Perhaps we should examine it closely for 
utility as a method of vitamin analysis. First, 
how accurate is it? In general, when the 
technique has been thoroughly worked out 
it has an accuracy of 5 percent within the 
sample and a 10 percent overall accuracy. 
That is to say, duplicates should check within 
5 percent of the average and the final result 
should be within 10 percent of the correct 
Amount of alkali used indicates rate of growth of an 

organism in relation to quantity of riboflavin present. 
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KEEP IN STEP WITH THIS ACTIVE AGE 


To meet the ever increasing interest in practical living, a new biology 
laboratory manual ‘has recently come from the press. Here are a few of 


Seventy-six problems given in the 8 Units. 

Problems — Environment, Human Body, Health, Disease, Plant Growth, 
Heredity, Conservation, etc. 

Allergy, taught with Health, a subject not ordinarily found in workbooks. 

Conservation, a complete and splendid Unit. 

Individual differences provided for. 

Illustrations, the most profusely illustrated manual so far published. 

References are given to all leading texts in biology. 


The ‘adie Clippinger and Brookley, are successful teachers of biology. 
This workbook, DIRECTED ACTIVITIES IN BIOLOGY, is the result 
of six years’ trial with hundreds of their pupils. 


You will want a copy on your desk for study and daily reference. This, 
we believe, will result in the use of the book in your classes during the 


Price, 80 cents postpaid, usual discount on quantity orders. 


MENTZER, BUSH & COMPANY 


CHICAGO, ILLINOIS 


value. Second, does it work on all types of 
materials? This point has not been thor- 
oughly investigated but some materials have 
given poor recoveries of added vitamins. It 
is probable that this can be overcome by 
modifying the method but each laboratory 
should use recoveries to test this point on the 
materials they are interested in. Third, how 
does it compare with other methods? This is 
a difficult question to answer without prej- 
udice. Years of experience have given some 
laboratories great confidence in their animal 
assay. Nevertheless the microbiological meth- 
od has undoubtedly furnished us with more 
complete vitamin assays in a few years than 
were obtained by the animal assay method 
in five to ten times as long. It is more diffi- 
cult to compare this method with the chemical 
method. Where the chemical method is suf- 
ficiently well established and sensitive enough 
it is the better but there are not very many 
cases like this. 


NE point to be remembered is that the 
chemical method usually is specific for 
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one particular chemical compound. Man and 
animals often are able to get the vitamin 
needed from several different chemical com- 
pounds, some of which may not be known. 
The microorganism is very specific in some 
cases and less in others. The animal assay 
certainly finds all the possibilities for the 
species involved but one must be careful in 
using these results for a different species. 


What is the future of the method? Un- 
questionably the bacteriologist will find many 
uses for it. When it comes to vitamin analysis 
for human uses, it will be in competition with 
the chemical method. Both of these will un- 
doubtedly be improved very greatly in the 
next ten years. The microbiological method 
should be valuable for some time to come 
and is certainly a very valuable tool at the 
present time. 

It might be well to close this article with 
a word of warning. The microbiological meth- 
od is simple in technique but has not been 
easy for laboratories to adopt from the litera- 


(Continued on Page Forty-EKight) 
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A POWER SUPPLY 


(Continued from Page Twenty-two) 


the primary should be separated from the 
next by a sheet of paper stuck down with 
orange shellac. It would be well to cut paper 
into strips of the proper width and length 
for this purpose in advance of the winding 
operation. A primary winding of 440 turns 
of number 22 enameled copper wire (magnet 
wire) is about right for a radio transformer 
core. If you wish you may duplicate the size 
of wire and number of turns in the original 
primary, but lacking that information, the 
above winding will be satisfactory. Cover 
the completed primary with a layer of fric- 
tion tape, and a coat of shellac. The sec- 
ondary is wound directly over the primary 
with number 18 bell wire. Wind on 20 turns 
as a first layer, and a second layer of 20 
turns with a short twisted loop brought off 
at the end of each four turns. 


HEN the winding is complete, reassemble 
the core inside the coil, and secure the 


pieces with the original bolts. Attach a piece 
of lamp cord fitted with a plug to the primary 
and connect the ends and taps of the sec- 
ondary out to a row of clips or binding posts. 
Mount the transformer on a small board so 
that the curious students can see how it is 
made. You will note that the taps on the 
secondary are so arranged that you can vary 
the voltage from 5 to 10 volts in one volt 
steps or from 1 to 5 volts if you start from 
the other end of the coil. These transformers 
are usually rated from 80 to 150 watts, so 
you will have plenty of power for most uses. 
The total cost of parts, as listed in the catalog 
of one of the nationally advertised radio 
parts supply houses, as about seventy-five 
cents. The transformer may also serve as a 
D. C. supply if equipped with one of the re- 
placement type copper oxide rectifiers sup- 
plied for trickle chargers. This will cost an 
additional three dollars or four dollars, but 
you will have a substation of much general 
value for laboratory and demonstration work 
in physics and chemistry. 


PRINCIPLES ELECTRICITY 


course in electricity. 


by CORNETET and FOX 

This new text is designed specifically for the pre-induction 

training basic course in Electricity as outlined jointly by the 
War Department and the U. S. Office of Education. 


The manner in which the pre-induction training text, PRINCIPLES OF 
ELECTRICITY, was prepared is interesting. This text was scheduled for 
publication long before our Army indicated its need for pre-induction 
training. Written by Related Science instructors, W. H. Cornetet and 
D. W. Fox, of East High and Trades School at Huntington, West Virginia, 
the material has been tested by actual classroom use in mimeographed 
for the past two years. The “kinks” common to any new manuscript were 
ironed out by actual classroom use. When the War Department and the 
United States Office of Education jointly released the course outline for 
basic training in electricity, it was coincidental that the outline paralleled 
the text content of the manuscript PRINCIPLES OF ELECTRICITY. 
Illustrations and demonstrations suggested by the Army were added to 
the text content. Thus you may use this new text — thoroughly tested at 
the high school level of instruction—for your semester pre-induction, 


McKNIGHT & McKNIGHT, Publishers, BLOOMINGTON, ILLINOIS 
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For Any Teacher to Teach AY Pupils 


Prepared at the direction of the War Department and the U. S. Office of 

Education for the pre-induction course in electricity. The authors are 

Wilbur L. Beauchamp and John C. Mayfield, co-authors of Everyday 

Problems in Science, Third Edition, and the Science Problems Series. 
This is a simple, thorough textbook for experienced and inexperienced teach- 
ers to use in teaching fundamentals of electricity to all high-school pupils. 
An important feature is the provision for individual differences. A large 
page size makes possible large type and numerous large diagrams. Every 
diagram was drawn to do a special teaching job in this book. 76-page pre- 
print is now ready for use. Complete book will be available this month. 


Coming for spring: PREPARE YOURSELF! 


new type physics laboratory workbook. 


WRITE FOR FREE EXAMINATION PAGES ON BOTH BOOKS. 


Scott, Foresman and Company 


CHICAGO ATLANTA 


DALLAS NEW YORK 


INSECTS IN WAR TIME 


(Continued from Page Forty-one) 


quate numbers, if only our military and naval 
administrators and other authorities will re- 
alize their importance in winning the war. 

For the reasons cited above and others that 
might be mentioned, I have a strong convic- 
tion that entomological training of men in 
the service is essential to the national health 
and safety and to our successful war efforts. 
And because of the great importance of hav- 
ing adequately trained entomologists, not only 
in the army and navy, but also on our farms, 
in food-production and storage factories and 
storage plants, and everywhere else that serv- 
ice men or civilians are concentrated, we 
should be training a considerable number of 
men, both enlisted men and regular students, 
in this subject, at universities which are com- 
petent to give such training. It is as important 
as training in engineering, medicine. chem- 
istry, physical education, etc. 


(Continued in April Issue) 
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SCIENCE ASSOCIATIONS 


(Continued from Page Twenty-five) 


and those of the south are less willing, or 
less able, to afford the larger amounts for 
dues. The data for secondary teachers show 
that 22.3 per cent of the group reporting 
are willing to pay five dollars ($5.00) or 
more, 60.7 per cent are willing to pay three 
dollars $(3.00) or more, and 88.9 per cent 
are willing to pay two dollars ($2.00) or 
more, and over 99 per cent are willing to 
pay one dollar ($1.00) or more. Professors 
of science educaion are some what more 


liberal. 


In applying these data to the national 
situation one must remember that in this 
study we have a somewhat selected group 
with high professional interests, shown by 
these individuals taking the time to fill out 
the long questionnaire. Therefore it is doubt- 
ful if the rank and file of science teachers 
would be quite as generous. In recognition 
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Science Projects 


In Biology, Chemistry, 
and General Science 


Biology Projects 
(Published, October, 1942) 


Included among these projects are: loss of soil 
elements by leaching, test tube plants and root 
hairs, food elements of plants, how to make 
a cross section of a stem, using light to make 
glucose and starch, when plants breathe like 
people, heat of respiration in plants, what 
causes liquids to flow in plants, identification 
of trees, the house fly and what he carries, 
controlling insect pests, digestion, checking 
your posture for health, charting your teeth, 
susceptibility to tooth decay, making media of 
correct pH to grow bacteria. 


47 Projects, 100 pages, 
mimeograph ......... $1.25 


Chemistry Projects 


(Revised, March, 1943) 


In this group are found examination and 
purification of water; testing of lubricating 
oil, paint, baking powder, wool, silk, cotton, 
rayon and linen; electroplating; metal work- 
ing; hydrogenation of oil; getting sugar from 
corn; tanning leather and fur; making bake- 
lite, cold cream and vanishing cream, baking 
powder, mirrors, ink, polish, and plastic wood. 


35 Projects, 125 pages, 
mimeograph ......... $1.25 


General Science 


Projects 
(Published, October, 1942) 


Among the projects are the following: ama- 
teur range finding, how to navigate by sun 
and stars, weighing without scales, making 
and using solutions, seven ways to start a 
fire, seven ways to put out a fire, chemical 
indicators, a rock mineral collection, a pin 
hele camera, printing pictures, learning to be 
a radio amateur, a pendulum project, testing 
fuods at home, digesting fvod with saliva, 
canning food, how good are the arches in 
your feet, surveying the teeth, and clay 
modeling and casting. 


34 Projects, 95 pages, 
mimeograph .........$1.25 


Vitalize science with projects. 


The Science Teacher 


201 N. School St. Normal, Illinois 


of the above situation one must conclude 
from this study that dues above two dollars 
would discourage a considerable proportion 
of full time science teachers from member- 
ship. If possible the amount should be less. 


FAIR representation of teachers have 

spoken. Why not let them have the type 
of organization they desire — the kind that 
will promote science education best in Amer- 
ica? Let’s consolidate several of our all too 
feeble national associations into one really 
effective one with a program and a magazine 
that no science teacher could feel he could 
do without. 


MAJORED IN SCIENCE 


(Continued from Page Twenty-six) 


tudes and methods this seminar offers. Some- 
how, the students feel that they are doing 
research work on a living integrated science 
that is up to the minute in age and import- 
ance. 


F course many of my critical die-hard col- 
leagues will see the author running the 
risk of outsmarting himself. Yet spoof your- 
selves as you may, proper planning of this 
course will tend to coordinate and perpetuate 
science as a living hobby or preparation for 
a profession. It makes a follow-up in science 
work or literature a pleasurable task. This 
seminar course makes the practical science 
of today part of the individual today and 
not that material to be put into text books 
years from now. Isn’t this a valid criticism 
of the best text book which becomes anti- 
quated by the time a student thumbs its 
pages for current practical applications of 
science 


Realizing that as a_ science curriculum 
maker I’m only a pretender, I nevertheless 
hazard the prophetic guess that some day 
this science seminar course will take its right- 
ful place alongside the sacred scientific cows 
in the present high school course of study in 
science. Why not try your hand with this 
proposed science seminar this term after the 
final exams before precipitating it into the 
waste basket. 
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BOOK SHELF 


FUNDAMENTALS OF RADIO. E. C. Jordan, et al. Prentice- 
Hall, New York, 1942. 400 pages, $3.75 list. 

HIS book is recognized as the standard text 

in the Signal Corps Reserve Courses in the 
elements of radio communication. It covers 
the field quite extensively and rather con- 
cisely, beginning with a chapter on mathe- 
matics and one on D. C. circuits, then de- 
veloping AC principles, modern receivers 
and transmitters, with a brief chapter on fre- 
quency modulation. Exercises, review ques- 
tions and problems facilitate its use as a 
text. The few errors in the book are obviously 
a result of the urgency under which it was 
prepared, and may be expected with all sim- 
ilar texts now coming off the press. Funda- 
mentals of Radio should prove of particular 
reference value to teachers with an elementary 
physics background. —J. S. 


RADIO POCKET TROUBLE SHOOTER “GADGET.” Alfred 
‘ Ghirardi. Radio & Technical Publishing Co., N. Y. Each 


HE gadget consists of a set of tabbed cards, 

approximately 5 x 7 inches, on which com- 
mon radio receiver troubles are classified 
and arranged in a unique arrangement that 
reveals the possible causes of any of the com- 
mon radio receiver troubles. Two gadgets are 
published, one for home radios and one for 
auto radios. The young serviceman should 


find these both instructive and helpful. —J. S. 


ELEMENTARY METEOROLOGY. Vernon C. Finch, et al. 
McGraw-Hill Book Co., N. Y., 1942. 301 pages. $1.76 list. 


HOUGH prepared primarily to meet the 

needs of students in the preflight training 
programs, this text should prove of interest 
to the science teacher whose work touches on 
weather phenomena. The information is 
abreast with the latest meteorological de- 
velopments, and its authenticity is guaranteed 
by the caliber of the authors. As it covers 
an extensive field of information, the in- 
structor will find it necessary to suplement 
the text in spots. The value of this book 
as a text is enhanced by the summary, ques- 
tions, suggested activities, topics for class 
reports and references at the end of each 
chapter. Two chapters are devoted entirely 
to weather applications to aviation. —J.S. 
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FUNDAMENTAL JOBS IN ELECTRICITY. Edgar C. Perry, 
Schafebook, Junior’ High School, Philadelphic’ Pa. 
McGraw-Hill Book Company, New York,” 447 
pages, over 400 illustrations. $2.20 list. 

Designed as a practical shop text for an 
introductory course in electricity this book 
offers a wealth of practical teaching projects 
that give a basic understanding of electricity 
and its applications. It is so designed that in- 
dividual students may work through the 
course with a minimum of attention from the 
instructor. There is some repetition in the 
principles and work covered, but probably 
no more than could be expected in this type 
of course. 

The book is profusely illustrated and at- 
tractive. It is not only suited as a text but 
could well be used in the physics library as 
a source of practical projects for interested 
students. 


REVIEW OF EDUCATIONAL RESEARCH, Vol. XII, No. 4, 
Oct. 1942. American Educational Research Association, a 
department of the National Education Association, Wash- 
ington, D. C., 94 pages. Single copy, 1.00. 

The October, 1942 issue of the Review of 
Educational Research is devoted entirely to 
science and mathematics and covers the edu- 
cational research in this field for the period 
ending March, 1942. The overview is written 
by S. R. Powers of Teachers College, Colum- 
bia University. The teaching of the sciences 
in the grades and high school and in extra- 
school education are covered thoroughly and 
in concise form. The training in the grades 
is covered by Francis D. Curtis of the Uni- 
versity of Michigan. The final article dealing 
with teacher education is written by R. Will 
Burnett of Stanford University. 


PRE-FLIGHT TRAINING TEXTBOOK 
and Company. 1943. 


SERIES. McGraw-Hill 


Just published is a series of twelve books 
produced under the supervision of the Train- 
ing Division, Bureau of Aeronautics, United 
States Navy. These books include Mathe- 
matics for Pilots, Physics Manual for Pilots, 
Principles of Flying, Operation of Aircraft 
Engines, Aerology for Pilots and seven vol- 
umes on Air Navigation. Although written 
for the United States Navy Training Pro- 
gram, the books could well be used for a year 
course on the high school level or for a more 
intensified course in college. 
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Science Teaching for Better Living, A Philosophy or Point 
of View. Nathan A. Neal, James Ford Rhodes High School, 
sub-committee chairman. Published by the Amecican Coun- 
cil of Science Teachers, a department of the National 
Education Association, 1942. 74 pages. 35 cents, net. 


The thought of the Philosophy Sub-com- 
mittee, as given in this report, points the way 
for all other reports of the National Com- 
mittee on Science Teaching. 

The report first presents the situation in 
the world about us with which science educa- 
tion must deal and traces past developments 
in science education up to the work of the 
National Committee. It stresses functional 
science teaching and indicates the need for 
considering problems of every day living as 
well as possible teaching approaches to them. 
Implications of the report for future develop- 
ments in science education are included. 


DETERMINATION OF VITAMINS 


(Continued from Page Forty-three) 


ture. Usually it has been necessary to visit 
a laboratory and see it worked out before 
using it successfully. Courses are being 
offered at several universities now which will 
help to train more people in the technique. 


BIBLIOGRAPHY 
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Determination of Vitamin B, by Yeast Fer- 
mentation Method. Ind. Eng. Chem. Anal. 
Ed. 14, 35 (1942). 

3. The University of Texas Publication No. 
4137 (1941). Studies on the Vitamin Con- 
tent of Tissues. I. 

4. The University of Texas Publication No. 
4237 (1942). Studies on the Vitamin Con- 
tent of Tissues. II. 


A National 
Membership in 


Aelfric James, Treasurer 
80! Spring Garden St. 
Easton, Pennsylvania 


3) All other materials an 


American Council of Science Tonshaiee 


A Department of the National Education Association 


| desire to become a member of (or renew my membership in) the American Council of Science 

Teachers and am enclosing $1.00 is payment of dues. 

As a member, | understand that | am to receive the following: 

ournal of the association, ro quarterly; (2) The yearboo 
services provided its members. 


(1) The Science Teacher, the official 
of the association, published annually; 


Please rebate part of my dues to: 
( 


NAME 


rite name of your local, 


SCHOOL 


regional, or national affiliated group here.) 


SCHOOL ADDRESS ..... 


Street 


City State 


A National 
Membership in 


Deborah M. Russell, Secretary 
State Teachers College, Framinghom, Massachusetts 


journal of the association 


American Science Teachers Association 


Associated with the American Association for the Advancement of Science 


| desire to become a direct member of (or renew my membership 
Teachers Association and am enclosing $1.00 in payment of dues. 


As a member | understand that | am to receive the following: (1) The Science Teacher, the official 
; 2) Reports of association work and other information sent to members 
of the association; (3) Privilege of attending all the meetings of the association and participating 


in) the American Science 


in its work. 
Street 
City State 
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Four Successful Texts 


47 Illus. COLIN — Elements of Genetics 


$3.00 (1941) This text presents material for an introductory course for college 
F students. By E. C. Colin, Chicago Teachers College. 


HYLANDER & STANLEY — Plants and Man 


A survey of botany as a cultural and practical subject. Eco- 
nomic and ecological aspects are stressed and the fundamental 
facts of morphology, physiology and taxonomy are concisely 
presented. By C. J. Hylander and O. B. Stanley, Colgate Uni- 
versity. 


REESE —Outlines of Economic Zoology, 4th Ed. 


This text provides the practical material required in courses in 
economic zoology and for supplementary reading in general 
biology and zoology. B. A. M. Reese, West Virginia University. 


COLE — Textbook of Comparative Histology 
297 Illus A new approach to the study of histology for the undergraduate 
: student. It includes a discussion of both vertebrates and in- 
$4.00 (1941) vertebrates. By E. C. Cole, Williams College. 


THE BLAKISTON COMPANY, Philadelphia 


308 Illus. 
$3.00 (1941) 


191 Illus. 
$3.25 (1942) 


WE ASKED 817 MEN TO NAME THE 


BEST RADIO BOOK THEY KNOW 


UNUSUAL SURVEY REVEALS WHAT 
RADIO MEN THINK OF RADIO BOOKS 


Instructors of new radio courses! Now you can get started on 
the right track in your own study or in your teaching by examining 
the most widely used, most highly-praised Basic Radio Training 
book on the market -— at no risk on your part. 


Proof? Well, recently we contacted a mixed group of 817 men 
comprising Radio Instructors, Students, Servicemen, Radio men in 
the armed forces, in Radio manufacturing plants, etc. We asked 
them to tell us without prejudice, just what they think of the vari- 
ous books and courses offered on Radio Fundamentals. NINE OUT 
OF TEN OF THESE MEN — 728 to be exact — wrote back that 
Ghirardi’s RADIO PHYSICS COURSE is definitely their choice—the 
most understandable, thorough, and inexpensive Radio book available! 


This is an endorsement you cannot afford to ignore! Send for 
your copy of this famous book today at the price of only $5 postpaid. 
If you are not fully satisfied you may return it within five days 
and your money will be cheerfully refunded. You cannot lose! 


FREE TO INSTRUCTORS! Send to Dept ST-23 for free literature on 
both the Radio Physics Course and Ghirardi's famous Modern Radio 
Servicing text for Radio Maintenance and Repair Courses . . . also our 
free Course Assignment Outlines for classroom instruction in U. S. Army 
Signal Corps Mechanic Learner-Radio Course and Pre-Induction Funda- 
mentals of Radio Course. 


THE ONLY 
BOOK OF 
ITS KIND 


972 Pages 


RADIO & TECHNICAL PUBLISHING CO., 45 Astor Place, New York, N. Y. 
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PROTECT KODACHROMES 


Cence Slide Boxes Hold 400 
222 inch Mounts 


Photographers will be interested in these unusually well constructed cases made of 
selected wood, mortised and glued for protecting and storing 2 x 2 inch Kodachrome 
slides and cardboard ready-mounts. Two types of cases are listed. Both are attractively 
finished in black leatherette and measure 10% inches in length, 6 inches in width, and 
2%. inches in height. No. 56126 Slide Case is provided with 100 numbered compartments 
for holding 100 glass Kodachromes or many more of the cardboard mounts. A printed 
index form fits the inside of the cover. With it slides are indexed to make selection 
a quick and simple matter. Price, $1.75 each or $1.55 each in lots of 3. 


No. 56127 Slide Case is similar to No. 56126, but is supplied with 12 fiber board di- 
viders instead of the cardboard partitions. These dividers may be adjusted to hold any 
variety of slides. This case will hold nearly 400 ready-mounts or about 150 glass slides 
between the dividers. Price, $1.75 each or $1.65 each in lots of 6. 
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